nm*. niva lin- 




: ■ » 



AkropLtANEs in Naval Warfare. 



May 6, 1911, 



Br FRANK W. 

Unokk the above heading in your issue of February 18th 
an article is printed which to me, and I have no doubt to 
many others, is so crude that it is impossible to allow u 
to pass without comment. It is devoted to launching an 
aeroi)lane Ironi the deck of a tMttkahip Uld dlOI^ng 
bombs on the deck uf a ship. 

Altfaoiq;h it i.'i written and tninsl.-iteil by NaMl nen, 
I am sure that any ( :i>mmandc'r would look asfcanoB at the 
ttnictntH TOggeited being placed 00 his decks after the}' 
'bad been cleared for action— they are both unpracncal 
aad dangerous, whilf any bomb dropjiing device, the 
.'Ktnal usefulness ol wliu h is doubtful, makes the whole 
/appear ridiculous, and tends loobstnire the jjreat services 
tbe aeroplane could and will render in N'.ival warfare. 

In the first placi' not a word is said ot tin' enemy's 
aeroplanes or th. ii li. ■-imction, «hii h, witlmut doubt, will 
be the first task, with a note here that aerial supremacy 
differs vastly from either Naval or Military, in that a fleet 
iaf aeroplanes could be built and put in the air in a much 
shorter space of time than either an Army or Navy could 
be prepared : always, of course, providing that pilots and 
factories were available — supremacy and ultimate victory 
will pass to the nation best equipped in this respect, 
thereiorc during peaet the tkief aim must it to build and 

/ruin— uim not aal]r pSott, Dut the actual oonstmeton 

of machines. 

The aeroplane is, and must always remain, primarily 
a scout, a oeatrttyer of scouts, communications, means 
of communicanon, and undefended vessels, such as 
submarines, repair ships, merchantmen, &c. Roughly, 
the aeroplane beat suited to this work would be much 
atrongerwith greater speed and fuel carr>-ing capacny tlien 
those required over land. They must bt capable of rising 
Ironi .ind resting on the .sua, when only niotlor.-it'Jy calm . 
and it should also be possible to partly dismantle ot put 
them together when in this position, such as folding or 
unshipping their main sustainers — to facilitate their being 
hauled aboard. In preference to any bomb-dropping 
device, tbey should be fitted with a light gun, firing a 
chain shot somewhat slniilar to tliose used by the old 
smooth-bores in the days of sailing,' battleships ; while in 
place of the structures suggested, a much more practical 
method would be to fit up one or mote l.isl liiicrs or 
cruisers to be u.sed as mother-ships lor all the acri>])lancb. 
Such vessels would tx* fitted with all Ibal is net:essary for 
their new vocation. They would push up in hne with the 
ooteniost Naval scouts, or as br ahead as their speed 
woold allow, wit^ safety ; on board would be the Chief 
Intelligence Officer, to whom all reports would be made 
by the aeroplane scouts ; he would sift the information 
HBceived before transmitting it by wireless to the bead of 
operations, thus preventing that duplicating of inforiAatiaa 
which is both benildenri); and wastt^ulj-Jr'^' 

The aenal b.itilo would be lought^th these ships as a 
base, if possible out of sight uf the main fleet, the idea 
being to prevent the exact strength ai{d position of the 
hitter being known. After the destruction of the enemy's 
aeroplanes the exact position and strength of his fleet 
cotild be ascertained by one or two aeroplanes, the 
femaioder beii^ employed on the destruction of the 
wireless installation on his scouts, afterwards his ships, 
and, if distance permitted, his base. They would if 
possible attack his submarines, store and repair ships, 
BOt Aeir main okject would be to prevent him communi- 
iiT^ ^ dXaifhed poitiaD of bis fleet. 
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and also to prevent any new or rebuilt aeroplanes joining 
hands with him— a task that would leave little time for 
dropping bombs. , . , ., 

.So great, however, would be the advantage obtained, il 
11 were thus possible to render him blind and deaf, that 
one may say in most cases the aerial battle would decide 
the final issue. . 

The details and organisation, however, of our aerial 
Beet will require much caieM: th^jHgbt and projnpt 
action if they are to keep pace wi& -Ae actual strides we 
aeroplane is now makin i;. 

Accepting these tacts, tb.c luestion uc once arises, what 
are we doing toward.^ perfi cting the Naval aeroplane and 
training pilots to use them? It is a matter tor congratu- 
lation that the Ciovernment are now fully alive to the 
usefulness of the aeroplane as a scout, and it has been 
stated that the Army Air Battalion is to act with the fleet, 
hui I would point out that while we retain naval 
supremacy, it will lurt be required to act with the Army. 
Therefore as an Englishman 1 hope it will never be 
olherwise employed than with the fleet except in an 
enemy's country. If it is to he of iisi- and «ol an 
encumbrance it must have suitable machines. I .ven our 
pleasure aeroplanes iiiusl. from force of natural i onditions, 
lie more scnvoniiy thnii those ol the ("ominent. It is 
therefore useless waiting to see what other nations do ; 
we must in this case strike out for ourselves. In the 
early days of the movement an offer was made in Flight 
of a sheet of water to practise over. If this offer had 
been accepted as whole-heartedly as it was made, and we 
had reserved our prizes to flights over water, we should 
now have a machine more suited to our needs, while the 
second Daily Mail I'ri/,e might now be going to the best 
llight round the British Isles, with calls at certain 
specified ports. However, it is nut too late, and niucli 
may yet be done in this direction. 

what I wish most to emphasise arc the following 
paints : — 

1. The great advantage of employing the aeroplane as 
a scout in Naval warfare, when its services are testtkited 
to the sphere of action to which it is best suited. 

2. The necessity of developing'an aeroplane suitable 
In our rnniireiiients, one capable of .icting with and from 
tlie tiect without h.iiiiiu appini; battleships by requiring 
such structures as those suggested. 

3. The necessity for prompt action in — 

(a) Organising our aerial forces and training the pilots 
to the work they would be expected to perform during 
hostilities. 

{/<) I ieftning clearly «*at the actual sphere of the aero- 
plane is to be, and what type of machine would best suit 
our requirements. 

(/■) Giving every encouragement and facility both to 
pilots and constructors. 

4. The uselcssni ss of buying Continental machines 
except for the purpose of adapting them or improving 
them to suit the very different conditions under which we 
shall use them. 

5. That a good seaworthy tx marine aeroplane will 
make an equally good land one, but we taice iwimtto 
know that the reverse is not the case. 

While it must be pointed out that it would greatly 
assist the Government and the firms interested if the 
generous prizes now given were restlicted to ov«i>«atet 
flights. 
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British Notes of the Week. 



Our Prize Model Scheme. 

C"M Kiiiu I itvss hflvc trfcn rcccivcil in caoaccUoii with our 

I'rirt Mixicl Sclicinc frura the fnllnwiog :— 
L. K. Kydcn C. II. Hicgins M. B. Kam O. H. Wood 
Sidney l aulkner "KedivalTs" K. S. Whitbncd 

Aviation at the Scottish Natlooal EzblUUsa. 

AvMTioN is well [Milic foieiL the Soiiish N«tkial ElWhhjnB, 
which opened at < ItaAnow on Wctlnesday last, and \-iiitnfs should find 
much to secure their atlentinn in ihr I'ltvilinn ett-ctcd for the 
Scottish Aeronautical Society by Messrs. Spci.-s and t 'o. Aniong 
actual machines on view are the I'llchir glider UM-d Ijy Ihi- lilt 
Mr. Percy I'ilchcr at t 'ar.lros5 many years ago, a mnnor>lnin' l.iiiii 
by Messrs. Mitchell and Sntu, another monoplane buili hy Mcs5rs. 
w. and b. I'oUock, the (Jiarapian monoplane built and entwined by 
ISr. Htfold BamwelU and an Avro tripfauie. There will abu be a 
aMIip s ditn aive exhibit of fittings, fatiric, ami parts, while a great 
eoilHttkM) of models has been got together bjr the Scottish 
AtUautial Society. Fuort ia represented by a large number of 

enlarrenicnl^ of t>hot'i;'T;l-*h': srrnrrrl :\1 vati'Ml^ iiw-l in:-; rli;rin'.' Ihf 




THE LATE HON. C. S. ROLLS.- Plaster model by 
llady Scott for the memorial proposed to be erected at 
Dover to commemorate the lite Mr. Rolls' llight from 
Ki^i.~i 10 Fnncc and back. Tbc statiK is to be 12 it. 6 lua. 

ss wa all ' 



past year, including that at Laiiaik. and no abt*t the* wfflieve 
u pleasant reminiscences to visUors. 
Training Sufi Officer* JB Oteervefs. 

I s ri ply to a tpustioB, it was staled in the "(iw rf Cogjm wg 
laiii wei k I hat the War Office proposes to train St«gSBJ»« 
observers, to be carried as passengers in aeroplanes. Soeli emiea 
will Dot belong to the Air Battalion. 
The Army Aeroplanes. 

«.'Mit additional information was given in the House of 
Commons on Tue»i.-.y ni-hi l.y Colonel Scely, Under Secretoiy 
for War. when he slated llui; the total piovismn in Vote 9 for tlw 
manufaclute. purchase, and repair o: aricrafl was /S5,30o, out of 
which the jiurL-hase or onstruclion of aeroplanes would be provided, 
but it was picmaiuie to say al prescnl 10 what amount. The 
additional rate oi |aiy for .i;ticers commences on appointment to the 
Ait Battalion after ihc probationaiy period. This applies 10 all 
oflicers, whether they have obtained pilot's certificates or not. Asked 
where the officers obtained their pilot's cettificates, and whether 
thev did so at their owneost. Colonel Seely said he coidd not say 
-ff iiand, hut he beliered they wcie "the ordioaiy IntetoaJjooal 

. rrtilicat'-s 

The Air Battalion. 

Dt aixc the early put of this moiuh one of the eonpuia^ 

the Air Ilaiialinn will be transferred lo Amesboiy, in otder tmit Hie 

iTuinir?!^ wotk f>f the aeroplane section may be carried out OVW 
S;iii>t.urv riain. On .\pril 22nd we piihlishod particulars of the 
e^taljlisli'rtu ni of otriiH-rs of ihe .-Mr Hattalioii then announced. The 
following gi\es ihe r- r^omi// of tlif Air Hatiation at the present 
lime: — tajniniatidaiir Mai. .Sir .Alexander Rannerman, Bart. 
K^perimental Ull.ccr — C;ipt. .\. D. Cartlen. Acting Adjt. — Capt. 
r. W. I.. Broke-Smith. Ouartcmiaster— Hon. I.ieut. II. Kirby, 
V.t!. No. I Company — Lieut. C. M. Walerlow and Lieut. A. G. 
I o\. No. 2 Company— Lieut. R. A. Cammell and Lieut. H. R. 
K. Keynolds. Ofhcers attached and graded as Assistant Eninneen 
l. tpt. .1. D. B. Fulton, Roj-al Field Artillery. Capt. C. J. Burke, 
Kv>yal Ilish Kq^inu-nt ; Cayu. 11. 1'. Wood, o:b l,:incers-. Capt, 
t'.. M- Maitland. Iv-^e.^ KeuimcnT ; I.iriit. Tl, II Ilarrinpton-Krnnctr, 
1 ireoadiei Guaidii ; and Lieut. R. T. Snowdco-Smith, Army Service 
Oorps. 

Brooklands-Brlghton Race Again Poatpooed. 

Tfii: impossible weather on Saturday last was again responsible 
or thtr Idiiher postponement of the proposed flying race from 
Hrooklands to Brighton. At the time arranged for starting, the 
wind was blowing at a vel(x:ity of about Jo miles an hour, and it 
gradually increased until 5 o'clock, when a thuoderstorm broke orer 
the gtonndii. Similar conditions prevailed at Brighton, ao dat it 
was soon recoenised that any ptospect of holdmg the oee «M ant 
of the question. It was thaefore aecided, as ptCTkndy imnUHOd, 
to postpone the event imtil Wednesday last, with to.day (Suoidim 
as a fiirther reserve should Wednesday still prove impol^bte. Ul 
order that the large number of visitors to Brooklands shooU sot ht 
dtsappr>inted, Mr. f Irahani Gilmriur made A daring fli|^ of two 
circuits of the track uo his Bristol biplane doing the afternoon. 
British Work at the Russian Exhibition. 

The liist International .Aeronautical Lxhihiti.iii t,. be hd.l in 
Russia h.id a very succi >sf.il opcr.mR on the 26th ult., when among 
.1 lari;f nuiiiLcr of disiinRuiUicii visitors were the Grand Dukes 
Alex.iniier .h d ' yril and llic Russian Minister of War, Uskles 
iiiauy oliicers of the Russian Navy and Army. The exhibit of 
linuih-buill Bristol biplanes attracted a good deal of attention, 
especially in view of the fact that the Russian Army has purdbaaed 
several of them, and the distineiiished visitors complimented 
Mr. H. White Smith, Secmaiy of the Company, on the success 
whkii hu been obtained with Bristol machines. On Saturday the 
paid a visit to the Kxhibilion and spent over two hours 
rsaminmg the machines. The Crar also remaim .l a i nnsidetablc 
lime m convenalion with Mr. Kennedy, an English engineer 
resident in St. Petersl arf', wh - has given piolot^eO WNifiSl' tlW 
problems of aerial navi(;aiior., .As we go to press we ttiM' )^itf?ai 
Silver Medal has been award,-d to the Bristol exhibit. 
Flying it Aldershot. 

.\ r.iioi. deal of fl.ang was »een at Aldershot on Monday, when 
the I'arilhan biplane purchased some time ago by the Government 
made its first flight wiih Mr. de Havillaod in chaise. Mr Cody 
was also out on hit machine, and indulged in a liiEhT" ' - -• 

tm «.Mn Cm* Sik «& * V sZ^ ^1^' tedlSi^ 
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A Scoitlsii Aeredramc. 

A LAKQE tract nl l»od adjiiining the Cowjn public park at 
Barrhead has, it is annouaced, beea leased to Mr, W. S. Duncan 
and two other mtNnbers of the Scottilb Aerotiautical Sodety for the 
purpose of makiog au aetodniafc It is inlcnded to esubliih 
a Kcliijol there and to organise flying meetiDgs, one of the fint of 
which is (o be on Coronation Day, wlua dw CosfU padc« nUdt 
hujiut been laidoiu, will be thrown apoalplksfaUiOi 

Mr. RadlcT back at Huntingdoo. 

Last week Mr. Kadley's Bl^riot monoplane, wliicii it will be 
mDcmbeied was the first to fly at Huntingdoo, made a welcome 
TM p p M i muc c at tlie I'ortholme Aerodrome. It is at present housed 
io a now ihad near the Great Northern Railway, and as toon as the 
waalhar iapravea Mr. Radley hopes to indulge in some lenetby 
pnudoe ia view olhbjiMnJsr the />ru(^ il^^ bnoitaat 
MvdopaMuaN OmIt at HtatiaBdoa ia dp iMilllili liMw. 

School Acm Clubs. 

CoNTINUtito his work ot fitrtliering the movetneat fai the 
wad tt ion of School Aero Clubs, w notice that Mr. R. P. Grimmer 
fen eimitibated a very instrunivc article to the .May numbers of 
7tt Cap'aim and TtU Btys' Own Pafcr. In both cases the articles 
are well illustrated, and shoold do a gnat dial lofanhac inHMHIhe 
jronsg idea, and lead ttaem Io taka qi llai iiltijiinl lit ■iiiihl n<i|ilaiii i 
a a Mtious maanei. 

Bttfu* far tRw iStte'-AtMplaaKa, 

Mrssrs. W. Il.AKRROW, whose works adjoin South Brrnrnnd'^rv 
Station, S.E., have brcn for years contractors to nnt- oi iJihtr 
Department of the GoveriMnent. It is therefore indicative of the 
careful and satisfactory taanner in which they otiy out their work 
that the contract for the erection of the hangars required to house 
the Covermiient a«ia|riaaea at Onrtiogton Down, Saltabary inain. 
.aindd have li»aB|ihM Jn^ Adr The 
Moaagt are iKMr to eoiM of lidnideti^ 



New Clubs In S.W. and N. London. 

.\ MODKl- aero rlub is iK-ing formed for the lluilin(;ham and 
Kulham district and those desirous of joining should communicate 
with Mr. .M Barry, Iy4C, .New Kings Koad, liutlingham, S.W. 
A well-known Eoglisb aviator has promised to do all be can to hefp 
the dab as ioaii a* it is ps ope ily focated. 

Another dab is being farmed ia North Loadon and thoae wlso 
m intanKad la this pnKMl akoald M Ms. W. WMdw^ 




Sketch of the Qarkc type rubber ahock-absorber, wlilcb oaa 
be used (or a varlair PfVPMHb 



Booking Passeogers In Paris. 

Foi LOWING th'.- suCLjes.- u-tiich has attended the opening of 
a hnx..iiii-r f,ir thr «lf of tickets for passenger flighis in London, 
the />.!! > I iifi iiniatioa Biirean in ftris has now made arranga- 
uRnik flit ih< booking ol paaieagcr fliglits to b< made cither at laiy 
ot at Iltanipes. The prices range from /a for a single circuit o( tlsa 
Issy Aerodrome to C\i> for hairan-boor's flight at Etanpes, wfab 
town-to-town flights can be arranged at the rate of Sr. M poraril^ 
The fot FMaoager at bqr waa Mi; Ton Homa, WSk 
mmmm,y^ »* • A tkkat mitmn tm «mm pii3S* 
poaBo. 
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PROraCLANDS.— nMa oa dw Roe Uplaae dnriiig tfa* 
~ ba wMtd » oca Unlihlac ■» tbc itfai^ witfe 
■atat cMMdriat otmt haraai «• 
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FROM THE BRITISH 

Roy»l Aero Club Flying Ground, H?Mffhnfffht 

SlN<'K the Aclvj^nt of the naval ofhcers at Kasichurch, iraining 
fc» iheir ctTiificaifs, incresungiy sctivc work has Ujcn evidtol. 

After ihc bikf ipell of June weathei last \»ceW, ^^hich enabled 
Lieut. Samson, K.N., xia Ueot. Longmore, K.\.,to gain their 
paku ccrtificaiet, the atmospheric conditiun!> speedily relajibni to 
then old bad habits, to that it was impoitsiblt: w ^ci in mute than a 
few houra' flyuq: during the week. 

On S^ttiraay, the 29th ult., it was l^lnwing Mrongly fium ihc 
S.W. all day, with tht sUy gtrm rally cuvurctl with tiiicui-.-niiig rain 
clouds. Towards evcnint;, hnwtvcr, a distinct inipnivr mmi Ix-gan 
to assert itself, and it was hoi.c* that it wuuld U-cnnic sciiltd < nou^^h 
to allow Lieuu. Gregory ana Gerrard to pasi the ^^:^L- fcr tlieir \nl.'\ 
ceriificates. About 6 p.m., Mr. Cocktjuiii went up just Tur a trial 
spio round the ground, and he havii^ reported evcrylhiiij,' safe, 



. Gregory mounted the machine for his pilot run. Rising 
ipiklcly into the air, after a run of some 20 yards only, he flew 
qoite tIeadUf, having the ouidilae under perfect control, and 
nttking the vst fisure of eight lap io good cum. At this point, 
however, the wino freyhenea considerably, the event heinf; signalled 
by the sharp cracking of the flag which marked ihc pisition of ihs 
oHicial oI>M:tvcrs. Thf wind liud .sprunj; upwiih siirprisnii; s'.id(icn- 
ness, bringinf* with it dark stnriiiy i.tin c.l<.ii'J>, ;in<] i: \\a>, .[iiitc clear 
that a squall wiis appruachiiit:. ' i ■ >i:;'!i -.hi. .iv; '.inr w,:-, nf r-nursc, 
feelil^ the cfTcrt of the chan^. !....;; .1.^. 11 U.1 . LMiit n; ht had 
not the sligbtcftl intention of i ..m:ii>; il..wri 1 r.-'.re he hud L-.^mplLTcd 
tile regulation c<mrse. The result was a r'.,ii;y ^pkndi.l Ih^'ht, 
nude under difficult conditions, and it was all the mote :iurpri>.in^ 
'OMiddering that LieuL Gr^ory had not been ia the air more than 
three timet previoualf . When he finally landed Ee bad duly qualified 
the first half of hia pilot cettificate, but further flying was out of 
to q im tion, as by thl^ time it wa^. blowing half-a gah , much tn the 
^BanttOf ihc two nviatora chiefly concciiied. S« vcrnl riij^hls weic 
made on Sunday evening aliout 7 p.m., the- lion. .Maiiri<?t' Kgertc^n 
milking three cri»S!»-C(»iiniry flight.s, each of aUnn 2'' mii.'. ilutaiion. 

Ai s a.m. on Monday the inhalutanis of Ivi-utiurch witl- 
awakened by the musical hum of a Oaomc motor overhead. 
It pnmd to M BgtirtoB rakoraiaR from « craat-covmrv ftight 00 Ui 



FLYING GROUNDS. 

new Short (No. 35) biplam. During Ihc trip he hid made the 
circuit of the iiUnd, passing in his course Ueysdown, Hiuty, Queen- 
borough, and Sheemess, and finlUy out neucr to Sittiogbounie^ 
the tlighi lasting I hi. 25 mi™. , „ , . ^ •"; H 

At the same lime Lieuis. Gregor)- and Gmard were m the air, 
both qualifyinE for their pilot ccrtificat« with akilTuI fliyhls. "1 

All the four naval ufficeis nominated by the Admiralty have now 
talien their certihcal-i nniii r the nt w rule*, afcer having averaged 
only three flights each, a uct which hardly rtiin-rc s comment in 
reiipectuf Mr. Cockburn's lulcla^c and tiie eapalJiliLies of the Short 
biplanes, on which all the rtighli have been made. If empl)as.is. 
were wanted of the remaikabie, nol to say natural, aptitude of the 
naval roan as an aviator, it is surely forthcoming in the rapid 
acquirement of the art \<y iheae officers following w qoiddf upon 
that of Lieut. Partes at Brooklands the prerioiis week. 

BrsoUaads Aerodrome. 

TtJESDAV. Wednesday, Thunday and Friday last week were 
all impossible days, owing to the h^h wind. "r. i 

On Saturday a large crowd arrived to witness the start for the 

race to Brighton, but the weather was far from Rnrxl, so the race 
had tn Ik- put nli. Ml. tiilaiuar, however, tuok out the 
llnstnl, and made a very tine fiighl in the height of the wind. Mr. 
Ilaniol later made . I shiin ilii^iii un bia Btiriot, thcB had todeaceod 
owing tti his engine < >verhe.iting. He found OP ^nftniniitiiKi that the 
nil '5rrvice had gnt lUJI nf order. • • 

Sunday was a perfect flying day. Aviators are early risers, and 
work started at 4.JU a.m., Mr. Fisliet being the first tn take the air 
on the llanriot. lie anid Mr. Oxley were flying off and on till 
6.30 *.in. Mr. C Jenkins was also out on the Koe biplane, md 
rose to over I,5(X> ft., this being a very fine performance for a 
Wginner, He demonstrated his complete mastery of the machine 
i-y ^le■.■p - 1'.' /*/'4j«t'.'. and bharf) turns both to right an(i lelt. Mi. 
Kemp alsn made some figure cichts on the same machine, l.ieul. 
Sni'wden-Snntli then ruse to a great height on his racing Farman, 
and descended with a very fine spiral plani. llis engine had 
completely stopped when he reached the ground. Capt. Sykes- 
tbn Dude a few gighta on the BdMnl, oMking loeial i^l^- 




Dndne all this time Fuber tad 
^HtksrhtA been Bymg turn and turn aiioat. 
Xb. mnthoingmtikm in luadtiiig the 
9»adot, Hii are the fMlkit SgWK 
4f|ier leen at Breoldukds t the Qenet oigiae 
itppeAn to he * mastrrpiece, and one can 
tKuy Ukea it to the Gnome. It runs a« an 
engine should run and has f>reat |K>wer fur 
its size. The wind ruse afttr 6.30 a m. and 
the hrht oul was Mi. Ciiimuur on the Iiiisti>!. 
Mr. Iinkii!*; ihcn -.tartcd out win 
ceri:[i. .ur-, u :ii,-h he did in tiur s'.\ir, r> 1:11; 
at ai. ;i,vi:r<r. hci^jht of z,y>:> \-<i. Mi. 
BlackbuiD next :ml on the brtstol, he 
sW %iQe ioT his ticket He was qnickly 
feUowcd by Mr. Oxley on the HantioL 
Tbeie two carried otic some my pretty 
flying togetlur. Mr. Oxley retired after 
making hts first flight as he said that It wbk 
ralhet ityin^; to Ik fivint: with another over 
ihr sami c->ur-_, Mr. lliark'mrn roniinutii 
and n».-idc hii slci>iii1 lii^ilu, whic}i wa^ 
finished in a hf:i\y rainstunn. As soon as 
the r;uii was over Mr. 0.\lcy made his second 
flight. Capt. .Sykcs on the Rrislut [hen Kt 
oui to fttfcure hi.<« Lcrtihcate. He Wittifidfy 
followed by Mr. Fiahcr an the Haoriott iriM 
was out for the uune purpose. 

There were at this time 5ix macfainea in the air. manned bf 
Measrs. Sm wden- Smith, Ducmcq, Watkins, Fisher, Sykes and 
CUmour. The most thrilling incident ever witnessed at Brook- 
lands took place while i- ishcr and Sykes were flying. They were 
both making the right-hand turn, and Fisher, the inside man, wis 
npidly nvcrlaking l!apt. Svki s ns \h<- Ilnmi.-t is a pi.od 20 m.p.h. 
fluter than Ihr Kri.KU.l. TIk i^mj iii.iLlum.^. wtr-j .';t'ei. in la- 
rapidly approiichinL; each xliu r. and :t li ckol .i> itinu^h there- wa> 
Going to he a a^Iil^lun. Uic [Janes actually nvtriaiiping each uihcr, 
the Mving claust, luckily, hcing that l i--hcr was a k-w feel atx'vc 
Sykes. On landing, tihhcr and Syke.s were a>ngiarulated upon 
their wonderful escape, and they both expressed ignorance of the 
lact that they had ever liecn near each other ! Mr. Fisher rested far 
« few minutes, but Capt. Sykcs decided to go f{H his second flight. 




n, with Mm. Gwtfoa Jmm. • papa at <Im BUMot Seboot «I Armtm 



k laadiac he daa«ted kb aadriae, bRskfaE Ui elentw ud ticht- 
hiuid plaao. Tlic •Eddent wu doe to mifinagia^ bit Uadiag. Mr. 
Pixtoo'* wu the Mat performanrr He rose m quiic 3,oao ft. on the 
Roe bipUiie, ud one dowo with « long sptml .«/ /'lane, cfter 
gliding for abottt two tniletfrora orerByflcct Stntion. Mr. Mnrison 
was out on rhc Hristi'Iand madf Severn! solo :in(l pafisrni;< r tU^On-,. 

Thi= wat a rt'cord da\ ftir I'-roukland!.. l-'ive men pa^-.'-d ioi ili- n 
ccrtiti :alc!» uric fium the li-^c -.cliu .1, two fnnti Itie lianriol >k hooi, 
and two Ironi the Hristi>l. J-ishcr, on the llanriot, pleased the 
public ^;rcal1v with his very tjtacciul flyinj;, some of his tuirnors 
ttcing worthy ot a laLih&m, he often letting the imchinr bank to 
over JO''. ( In Monday moiallKll. P I WIIW ^p jj P i W O lw 11 1 * 
liipluie, and covered >eTenl eSieaitl. Mr. MilMflHlEliiliyi 
at work on the Roe biplane. 



Mf, Qrihiui Gllmour giving an exhibition filgfat at BrooJtlands cn the Bristol biplane last Saturday by way ol 
gtMljiag the dis>{y)atnttd vtalton who bad {oti^alhcred to witness the start (or the Brighton (light. At the time 
^nwyfilfc ■wta^ amauatirg almost t» « gritynM Hif l m 
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LiKC die reit of the conntiy, worli Iwre hu been grMtljr 
Rttlicted bf the iaclenient weather. On Kridtjr I*tt week 
Mr. Hocks took out one nf the scl.o**! machines of the Rtackbuin 
** Mercuiy " lyfjc, <in which he iii:i<lc seven (ii(;ht» uf Kveiil miles 
«ach. On the last occa^inn ht mci with .tu uniortun^te though very 
peculiAr ttccidcnt. In htaihiij^ inwards Sjiet-tnii Ciitr^. the ground, 
which wftB new to him and which rctjuircs some ciTctu; r.c^:":!T-ii ^, 
in skirailtiDg along the a;'p;>tcir.l> sliallow w.U'.;r. V'.;- llu'ji.- 
believed himseir to lie flying over tlicwct sand. .Vi ih:s [luini he 
Wtempled to land on what he thouj^ht was s.ibstaiiiial ^'ruund whi^ h, 
bowcTcr, proved to be one of the many lai^^c pi.fls .-imc.n^ ihi sc 
abaUow wuert, with a biglwr sand rid^e on the further side. i)n 
this ridge the skids o{ the UndinR chassis stmck, ihrowinR the 
machine from its horizontal position into a vertical one, so that 
when the revolving propeller struck the water a ipray was 
ni&ed to such a height tliat it was seen at a very considerable 
distance oif, and the machine was left standing on its end until 
eventua lly pulled 4a!iin. Ut, Httckt wu tiuowa from hit M*l< bttt 
cKcaped with Int aCmbriitoreMivcdbfeoniimwiihiaaieof the 
stay wires. 

HeyiMKl the propeller \iein'^ hrnl.rn. no damage was done tu ihr 
machinct the Utiding ciiassis and tnam planes lieing unscathed. The 
propeller was immediately replaced, and the engine ihorinighly 
cleaned to rid it of sand, and Uie machine was aj^ain ready tor the 
air on Monday. 

A Blc.iot type nuchine, manofactured by the Blackburn Aero, 
plane Co., and recently (old to Mr. K. J. Weiss, of Dewsbuty, has 
arrived, from the Leeds works, at the school, where .Mr. Weiss is 
taking his tuition in ilyinj;, .tnd intends u>^ing ih<- machine for some 

liiMrpool Aviation School, Sandheys Avenue, Waterloo. 

Al^fBB a hii^i; jKti. i.i ■>( macliiiri owing hulie liiii>ilerntis weal her, 
the aliove school, ..f which Mr. Heiii\ Mtlly is the rriiiciiinl, 
hiis l>' ^,'iin wn k [msily, hi.| l \ t!ie arrival nf a new p'.ipil, 

Ml A. nukiiiticUi lones, whii al --n' e pi<K-cedcd Hj lake his tirst 
Ichsuii on the Itlerint. Anzani, geltin}^ accustomed to the cniiine 
controls with the machine anchored. I.atrr no the new HIeriot 
(WD'Seater {(inome etigine) arrtvcrl, and was immediately unpacked 
preparatory to getting the wings and propeller filUHl. It is hoped 
ah< will be ready during the present week to be pot ihnMigh net 
paces, followed by regular luitiuo work. 

Loadea Amcitoaa, CnlHiMtalr Avenue, Hendon. 

BUrlot School.— Tasaday morning of last week being calm, twii 
of the school machines were brought out and Messrs. 1 leiiderson. 
Champion and Salmet were fortunate in being a1)1<- u> pur in some 
air work, as at alioul 0 a.m. the wind got up, stopping all further 
flying f«>r that day. This slate of things cnntinuetl iiiilU ^ittrday. 

On Sunday morning Messrs. Champii>n .uid Dyott maoagsd to 
get a little practice t>cfore the wind sprang up again. 

A good deal of work was done, however, on Monday, when 
Messrs. Salmet, llendeison and Champion were making left and 
right-hand lurtts, while Mewrs. DyotI, Seamon, Psally and Junes 
indulged in some rolling uraoliee. 

Lieut. Cammell, who has Uxigbt Uie fine military doubk-seatei 
BUriot which was exhibited at Olympia, arrived during the aftemoon, 
and after a trial flight with Mr. Pricr, took charge of the machine. 
He first made a wide circle over the aerodrome, going up very 
rapidly, and al'ler attaining a height of about i.ioot> ti,. made 
straight tor ihr Thames, rising higher all the time. Passing west of 
Ealing he then tamed ill Ihe direction of Bntoklands and from there 
continued (ui to i arnborough, where he arrived quite nfely.theKlnr 
scoring up a very line cross-country Hight fur firitidl OflbsafS, liife 
speed being at the rate of over a mile a minute. 

GrahaoM'While ScbooL — It was not until Sunday afternoon 
last that a machine cotild safely be brought outside its hangar, 
and even then the wind was so boisterous that only tirahame-White 
ventured out on his Baby biptane. He oweted several circuits at 
an altitude of 150 ft., and one could see that a good amount of letcr 
work wa< necessary to keep the machine ,>n an i v, n ke.-! 

On Monday morning opcralioi.s cunnt n. ed at an early hour, 
tiieswell was the first ni the school t.. take the air, flying the old 
" lilue Hird " - ' f: • 1. it, wliich was atlerwards handed over to 
Ri'iley I'renti. . t^rst attempt he sULCCedcd in steering a 
aiiaighl course, and making straight line dtebts the whole length 
a(,^:'f|H|>dt, l|>M «« dj > tipMtoee w • k^daac Is a valuahle 



A Mril^^iiaBi arc just to hand from a correspondent regarding 
the flying which took place in Japan daring the early part of last 
month. On the jtd nit Mr. Man, the American aviator, com- 
oieiiccd a series of Bights on a CottiB biplane at the tace-coorse at 
Megan. AboBt 3^ paapit vera pRieM, iniailhig Mi^. 
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assei when learning a monoplane. MraowhUe GrejTOU hrt 
broughi out the 4o h.p. K. X.\-. Bleriot, and made a good flight of 
20 mios. dur itiou. t)n descending he mounted the sch.K.1 farroan, 
mad gave ii.stiuction to the several |-"pil' ''); '•<'«,•"« 'fi™ up- 
as Daienoers. Allet another flight on the E.N.V. BIcriot the wind 
frefieoed and tuition opetatioiu had to be temporarily suspended. 
Later on in the afternoon ihc wind dropped, and Travers went ..ui 
on the school l-arman, making a good Hight of three circmts-this 

lieinq hi- lirsl attempt at a turn. 

Mr fomp oii I'aierson then made a long trip on the barman 
biplane on which Mr. ( iraliame- White flew to Birmingham, takmg 
,-.p with him a passenger, Mr. Davis, a new 
w auls he carried Captain Hi^grns, who B alio a new arrival at the 
schcu'il. ,,, .... 

.\ (eaturcot ilie cvei.ing s Hying was Clement OltiW i ,1 ■ i shiiulion 
on thcsch.iol 1 :nnme l;liriol. flimbing rapidly unlil an elevation 
of i,oi» It. wa."; leached, he set olT in the same direction at^Lieut. 
Caromell. who was .lying his newly-acquired twp-sotter Bleriot to 
its hitore headquarters at Faraborongh. 

UonUing back on reachine the " Welsh Ilarp " waters he passed 
over Hendon at fully J.joo (t. and returned to the aerodrome. 

Ills '■/tiiti wh'irh iiiusl havelaslerl fully 3 minutes, was of the 
Sl>ectacular spiral variety, anil c.\ceedingly well accomplished. 
\\ hile *.rcswi.tl was ah-enl Irom the aerodrome, Martin was giving 
a ihoroiii;hiy f«yl exiiihiii on on the Urahame^White Baby biplane, 
iiyirig several circuiis and showii^plf e&iaiveljr the-inbweninpiied 

vi ll'is iinlliatuie hi|ilallc. 

Words are not e (ual to describing the awful weather lliat pre- 
vailed on Tuesday. Of course, no llyini conld be undertaken. 

Valkyrie SsJiool.— The weather looking favourable on Tuesday 
of last week a nnmlcr of pupils assembled for instruction. They 
were, however, doomed to disappointment, for the school inslnicinr 
taking out "Valkyrie IV" and making several flights round the 
aerodrome, deemed the weather altogether too rough for novices. 
This state nf things continued all the rest of the week, and practi- 
cally n > flyini.' rould lie indulged iri until Monday, May 1st. 
iJctcrmincd nnt to i ,s. any ■iine then, ihi- Valkyrie School started 
work at alxiut 5 a.ni., and was hard at it until the wind rose at 
ab,-iut S o'clock. Miss .Mcese took her tirst lesson and got on very 
well indeed, and she should begin making short flights with very 
little more practice. Mr. I'eiry, of the Army Balloon Factory, also 
had his Itrst lrs<inn and showed good ptomiw. The Valkyrie pilot 
bad several of the machines mit and made a number of excellent 
demonstrations. Mr. Louis Turner was given a passenger Bight. 
1 luring the day Miss Meeze put in i.oiiie more rolling practice, and 
later, ihr wind having somewhat a:>aied. Mr. Chambers took the 
school tiiacliitie ill liand and tuad'j S'nera; straight tlights. Mi. 
Turner also it.dulged in some pr.ictii e on the scli<ijl machine. 

The day litiished with several very line flights on the part td the 
Valkyrie liesigner, who used the latest " Type A " machine. (Juickly 
ascending to a considerable height, he circled round and round the 
aerorlrome with great steadineis, executing very steady tW plaiiis 
each time he passed the hangars. 

If the clerk of the weather during the next few days will mly prove 
suBiciently gradous, it Is hoped to test the new Gnnme-en^ned 
Valkyrie racer, whidi ki d«i^cd fiv a speed of bam So to 70 milin 
an hour. 

Salisbury Pldlo. 

SiRiiM. atnl piifistenl winds rendered flving impossible during 
the latter pan of last week, and work was theretoie conlined to the 
hangars, wheie liic ii.-iie was spent in erecting machines, and 
instructing the pupils in the proper care of engines, s\:c. The new 
hangars which Messrs. Harbrow are erecting are being pushed 
forward, and will be ready for occupation very shortly now, while 
another shed is being altered in order to obtain greater accommoda- 
tion. Sunday was the first day fit for flying, and then Grandseigne 
brought out the new racing Bristol biplane, and did some rolling. 
Ill the afternoon Julleroi was in the air on the military biplanr- 
with estcnsirais. but lengthy flying was not indulged in as the wind 
was somewhat treacherous. There was a welcome change in ihe 
weather on .Monday, and sch.iol work ctjmmcnccd very early, 
M. (ullcioi being i.rst at work, taking Mr. Turner up hjr a flight, 
while Mr. Pirzy shortly after followed suit with other pupils. 
During the afternoon Mr. t .raham Gilmour arrived at the faangai^ 
but by that time the wind had sprang up again, and put an end 10 
flying. ( In 1 tiesday also the weathet waa aniut BytoE theiB b*l^ 
too much wind. — - 

General Ti.kunoga, who is in charge of military aviatkn in Japan. 
Unfortunately the demonstration flights had to be cut short owing 
to the very heavy rain, and on the following day Mr. Mars bad an 
accident, the machine falling and damagmg the elevator. The 
damage was not, however, very serious, and on the 5th be made 
twi> aiMt flights. 
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Committee Meeting. 
AMEKTtvn of the t\'iijiniiifc w.is held on Tuesday, the 2nd insr., 
vriten ihctc w,n- prr .rnr :- Mi. K. W. Wallace, K.C., in the 
chair, Mi. Griftith lirewei, Mr. trnesi C backnall, Capl Bertram 
1>: :1m:i. I'rof. A. K. Httntington, iii. -hZ* (kMiint^Mif^imoOt 

Secretary. 

New Members.— The foUowiny new mcmbcTs were elected : — 
Henn 1'. Aikinsun'Clark, Montague Chuvchiil-Shann, Ocrald 
lligginhothami (Uorge ArttulttlCMl Scott. FianciK Sydney Shaw, 
Capi. I'VcdrricIc UurU Syk^^ J^Mes WftltOB. 

AvUton* Certllicate»:-^Tlt6 following Aviatoit' Ceiii6aUes 
were Rf^Qtcd :— 

74. F. Conway Jenkint. 

75- I.iful. Rc-jinald (Iregory, R.N'. 

I.if.r,, 1 uj;t:iic 1,- < 'crrarj, U.M.L.I. 
;;- i: V. l;. hisher. 
Fiighti for CcrlificjT.-s. — Ir ctmnti tion with the fli^ihtB under- 
taken a\i;iu>r^ I- I il'.Mi [ii'ic.ii'.-, a .|.iii^'_-t h.i- fnini ilw 
i".ir; i )w. new . . .mil, . .1,-. MiUui iiylij -h.vtid and U ti -hand 
turns, thus (musiiil; c«iiitii-ivin in cases where aviators, other than the 
candidate, are tiyin^ at the same time. To roeetthi^ diBicttl^, the 
'GOnmittct ul ihe Koyal Alfm Club has decided In issue a special 
iosCniction u* .>l)^i*r\ -.m - iK.l- (li;3hi5 fm CLTtiricatcs are on^ to l>e 

-CdWiBdoUlwil^li ill' . . I -■. I 

Gordon Bennett Aviation Rac;. 

Tbe. .entries for BritUh aviavors closctl on Monday last, the 1st 
lliay, at ta noon. 

■ftie following entries have been received:— II. Blackburn, D. 
Graham GUmour, C. <>rahame-VVhttc, C. K. Grc^wcII. G. Ilamct, 
"O. C> Morison, Alec Ogilvie, James l\adle>', 1'. O. M. Sopwith, 
and _^ames Valentine. The Commiittc of the Royal Aero Club 
wM Htect Irom this list ihc three representatives of C^reat Britain. 

The race will take place on Saiuidny, Jul}' ist next, and ihr 
venuf will bL' announct-'d shortly. 

Tht tull<-'win^ countries, each reprt'Seriti'd h) it n-' comjn lilur?, 
will take part in the contest : — America, .'Vu&uiu, i iiutc, Ocuuauy, 
and t.rcal iirit«ill. 

Sub'Commiefccs.— folKerwuie Sttb*Coaimitte«t have been 

apjioinietl : — 

'/',v/iuir,i/ Cojf/nis.'ti^c. — A. K. HL'rriman, ^IrifTuh lirowm. f'ol. 
J, j;. tapper, C.U., K.I:, ti. U. t/ockbuni, Ci-rn, V. Lieayh 
Osborne, U.N., Col. H. C. I.. Holden, K.A., K.R.S., Prof. A. K. 
iluntinglun, Major F. Undsay Lloyd, J. T. C. Moore-firaboxon, 
Alec Ogilvie, and Mervyn O'Gomun. 

C/h/' {•lying Ground CMtmitiu.'—^imBA C, BncUn»1li Hon* 
Mauriee t:gerton, Prof. A. K. HontinclMMi, F. K. ItfcQoui, and 
J. T. C. Moure Brabaxoo. 



/JiTiirf Commitlet- — A. E. Btrrimao, L'. G. lircy, T. O'B. 
Hnofanrd. i*rot A. K. llonitaoQift V., Kct-S^TPert Sir DKvsd 
SahnnoM, Ban. , taA Susley SpodaMr. 

D^moDstratloD at Hendoo Aerodrome. 

The uiivil^e of free admission kindly accorded to membrrK 01 
the CiuD by the proprietor!; of the Aerodrome will be suspended on 
Friday next, May lath, when a private demonstration will be ^iven 
before the members ofthe Parliamentary Aerial I>ffencc (."ttmmnler, 
(he War (Jtlice. aikd nicmlurN uf the Unusc of I.Mr.K and lloux of 
Common ft. 

The Parliamentary Aerial 1 "cfi-iu-c ("onniuiii f lia^ kmilly [ n'mivd 
to issue a few inviiatmn curd^ fnr iliis fun. iion to mcmli? ts of the- 
Club. Mcuilieiti. iheicfore, Ut-Mtiiii; ui kctN, icjucstcd to make 
written applicati'>n to tht- Serr- i.uy. Uoy.il ALrot'lui', noi later than 
WcdncMlay next. M^y uali. 

Navdl Officers at Eastchurch. 
The four Naval Officers, viz.» Lieuis. Gerrard, Gregory, Lonfcnorc 
and Samson, who have tKen un(lerf;(>inK n o^ur^ of initructioD ia 
flyini; at the Club's flyini; grounds at Fjsichuich, undt-r ihegtiidanCe 
of Mr. G. B. Cockburn, have .ill succ-rded in ohiaining their 
aviators* certificates in accordance with the new rulcH. The aenK 
plaoe« used «cre. pUfiad •! the dittoml of the Adodraltar by 

Army and Navy Aviation Prizes. 

I/'/, ,I/r. A. Ahtfini.r M,i-.-r.) 

lieuL WiUted Parke, K.N., has sent in his entry for the above 



Entries 
Barbart 



The miea ciB be obmned from the Royal Aero Club. 

Manvllle j^&OO Prize, 
The next dote foi ihii> competiiton \h Saturday, May 6th. 
have been received as follows : — i. .S. F. Cody i a. il> 

Riitf#M bs obttinvd frMa tbi RbyiS AtiM Clnh. 

"Dally MaU" Second £10,000 PHie. 

Entries for ibiR Competiiinn close at 12 noon on June ist, 191 1. 
The f-mrancc fee is /^loo, payable in one i»um or as htllout. — 
,{ 25 by 12 n(K)n hiin- isi ; £-;'^ \i\ 12 n-n-n on july 1st. 
I^ite entries will be [eceived up to 1.' nnon, Inly ist, 101 1, in which 
cai-r the entry lee will Lit / 200. 

C'opie> oi ilie tuk^ ;Liid entry form can Ik- 'iblained from tiM 
Secrelury, Ki>yal Aero Club, IbO, I'iccaUilly, London, W. 

HAI^OLB E. PERRTN, 
166, Piccadilly. Secretary. 



PROGRESS OF FLIGHT ABOUT TH£ COUNTRY. 

TIOTE. — AddresKti, temponry or permuiimt, follow in «ch cu; the names of the dote, wheic communicaUoB* o( on mdtM SW b« 
addressed direct to the Secretary. We would ask Club Secretaries in futoie to see tliat the notes regarding iWelt Cloba teadi the BUtflc of 

Fj lt;}rj', 44, St. Martin's Lane. London, W.C, by fjr.f post Tuetiday al ).iust. 

note how well ihc txiys h.ivr wmUcd |.. lirin^; llus ciub tn lite froot 
Ly lliclr unlirmt; [»lirncr. 1 Ic .tIs.. apptaSi-cl to the public schools 
to form aero clul»«, and showctj wh^! i..iys cmild do for aviation. 

Ttie president. Major Badcr l'owtill, presided, and at the close 0( 
the lecture proposed a vote of thanks to ihr lecturer jbr hit paper, 
ind for the able way in which he had put the quenioaof i 
d<|ht befofc the members, aitd laid he hoped that iJie dab \ 
set with the succeu it dewrved. 



Conliborough and District Model Ae. Soc Chukch St.). 

On Monday, April 24tb, T. S. WalUs made the winniag ni(;h'. 
«r405 ft. ibr the April competition. The competition during; the 
monlh was veiy keen, nany good Sights being made. The result 
W*^m {^UMili— >«. T. S. WaUis, 405 fL ; 2nd. F. J. Wneht, 

Coventry Aeroplane BoiMlDg Society (32. Kisr.sios Road). 

A < niiETninN (brnodela will be held on Jle^ri-iII Common 
on Saturday, May 6th, at 3 oMock. Vi\zt% will be awaitied for 
distance flown, duration in the air and direction of tlight. 

A competition is now open for members to submit designs for the 
<lub's fuU-iiied glider. Detigiu must be sent in by Aujpisi ist. 

KIM «ad Model Actaplafl«Aiaoc.|27,VicTo«vRD.,WiHBi.Kooi)) 
A VBKV iastnicthre paper upon " The Work of the School Aero 
Chib" was read on April a7th fay Mr. R. P. Crimmei, the well- 
fannmhaa. aee. of Aiundd Houte SdKwl Clab^ Sarfcitoo. He gave 
« (toaed daseriMaoBof tte UaiOT. oinnkiiti^ 



SCHOOL AERO CLUB. 

Artindcl Hotise School Ae.C. (15, Arlington Road. SutBiTIMt. 

I>; Ptsr. \hr wfv-k fitrlhcr trials havt; been uirrif*! oiil with tht 
Mann tnonoplnocs. No. 31 again accomplishing durations of 60*70 
Kcoodt. Thr nrw motiel, No. 3a, which ia deiicBed to liie fm 
tbe giMind iinik'i i:s own power, and fly at a (peed of 5 B-P-b-. 
peoMi to be a great suoccie, aitditwill be inevidence at the s nmimr 
oonpetitioat for macbiitM cj that diM. 

Tliefifttpriie in tbe Drawing Coapcthion open to club mcnban 
bw imt bM amidcd to Sot Laoi*, Ui conlrlbmlott betac M 
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ADDITIONS TO OUR LIBRARY. 



" The AsaOrLANE, Pasi. rurisi an;. InrKi;.' By Claude 
CnUuune- White and Harrj Harper. I'ui^lishcd by T. Werner 
Laurif iti 1 ^ . 

It ii to be h .ptd ihat Mr. Hanjr H«rp<r will obtain the rcw;ard 
that he dcterres (or the painuaking way in which he has compiled 
dM book dwt bu been isnued by .Mr. Claude (irahame- White and 
UUHlt It ii > liiigularly interesting collection of chaptert, all the 
OMi* 10 bcenie moat of tbem have been written by diifetent uitbon. 
Mr. Cbade Giahame-Whiu hiiueU' eonttibiites s brief aectim on 
the iaadnation at Byiag. Mr. C. O. Grunhold proridn a moat 
attnotlm ■•fiee of word pictures deacrihinf; hi< nrnllectinm of early 
hfatoriol fljghtt, and among other writers :it.' C lonel Capper, M. 
Louia Paulhan, M. Louia Bliiiol, and Ml^sis. Il iwaid T. Wrif;ht, 
Henry I .i>ni.in, Roger Wallace, G. ilvh Th.»m.as. C. C. (.'.rry, 
Mervyii < )'i n-rrjuin, S. F. Codyi and K. K Mr("'lean. 

it is, as we have Mid, an iAlereatini; L-ijIlcclioli of aultiois anr) 
individual preference of readers for a'ly puriicular section will 
doubtlMa vary wiilfly. For our own pan we have found nothinf; 
thai ia better reading than the vlewa of the laie Mr. Cecil S. Grace 
«• pot Into writfaig by Mr. Harry Harper following a conversation 
that took place between them in the Lord Warden Hotel at Dover 
)Mt before the fatal journey. It is im}iaSBtble to resist a feeling of 
aadnrns in recalling the name of nnc who showed so much promise, 
and, indeed, if the book in which his Ixst rem.irks have thus l»een 
so fittingly made public has a fault at all, it is tlie s miewlial 
unfortunate prominence that has Iktcii (;i\cn to the chapi 1 i>' <i i'li 
Mr. Harper has meant well in reviewing iicroplam- t.u.ilitn-s i; tiic 
light ofauch evidence at may exist for the purpose of t;uidinc . il: 
in avoiding the fiuilta of those who have gone before. TIk auihoi 
baa done his work well, too, but the unpleasant fact still remains 
that there are fifty [Ages or so all about accidents, and that tittle 
paragreph introducing this section, which says so strikingly that 
"from r'ebniary 17th, 190S, to February 9th, 191 1, during .slightly 
mote than two yeara of entirely experimental work, there have been 
tJtirty.faar aeroplane fatalities." During this period appreciably 
■•ore than 1,000 men have N a: ueil to iK.isapl to be forgotten by 

the time (me has arrived at tin tSiii> -T'litth. 

Foe the rett the book ahould cooLun tonieilung to attract and 
al*Hialliatt(*Mcdiaffighi. .UiaMfticidarljr oeUiUuMtatedand 
ll««arii that AoM be SaagM aaa^iwd at once. 

" EN<!VCLor«l>iA BaiTAMNiCA." Eteveolh Edition. Aenxmntiei 
and FlighL Pnbliihed by Camfacidge Univetaitr Pteat. 

A very gnat d « « l h aa alraidy been pobliihed thronghoot the 
■■am Fnaa abont tliis lateat edition of the " Encyclnpxdia 
Britannica." with its tndia paper and flexibli^ leather binding, 
Imt as yet little lias been said concerning llie enufpnts of this 
Stn>en<l<>iis vvuik. ,iii<l, .liter all said and U"]i>.'. iiiilia paper 
aiai leather covers are no commensurate return lu tiiemaelves 
for an outUy that runs into something between twenty and 
forty sovereigns according to quality of paper and of binding. 
It ia. ot eonne, impossible for any one person to give anything 
like.a comprdianaive idea of the utility of so vast a work of 
reference, which is abont the best of its kind that has ever 
i)een pnxluccd. so it is with all the greater willin^ncs.<! that 
we u'jtnply with the Editor's request ami t-oiilinr otir atten- 
tions to the sections devoted to Aeronautics and riight. lu 
which wc have a particular interest. 

To confess tliat we .ire disappointed witli the articles in 
qmation is to express but mikUy our astonishment at the 
llji^lrquale treatment these two subjects have received, 
ii, ao encyclopedia, of course, can aeronautics and flight, 
MBtB separatdy, vcp,- well make tntirc than two .sections out 
w "ilUlny thousands . hut that v.ilii.ition seems preeist'ly tu 
amn up the full sign mm .ok i' < .1 tlie no-'-t ep.*! h-m.ikllip rleveli.p- 

mcnt of mcMlem titne-s In il \ ( ' of tic l- ht. ir of 1)^ -liA'-iitli 

eilition of the " Hncyelop.e.loi Ii; .latiiiii Wiieii j. \\ . I.. 

Ulaisher contributed his aiudc ou aeruuautics lu tlii: ninth 
edition of this work, whidi was pnfeiiifaed ia 1875-1889. and 
-when J. Bell Pettigraw wnta for the " Encyclopedia 
Bcitannics " an article dealing with the science of tlight, the 
navigatioo of the air was in an utterly diflercnt sl.ite to what 
it is to-day. Ami yet. forsooth, tiie I-alitor of this siip- 
IM>sffl!ly iijt-to-'latf el-.'\eiltli (Hlitiuii, in ho. note on tlll^ 
particular sul ju t. bavLi that " So lar as aerial trallsjKjrt :s 
a reality, it is discussed in ' Aerouaiities ' and ' Flijiht and 
Flyins,' " vrtiile he adds: " The fomier deals with bailixjns 
and ^r.tg*l>i*« and is with additions, un tlic article by 

J. W.I. .<ateisharia tfa»«in4t^^itias>. The latter deals with 



aiMitlons covering the modem development of machines. 

heavier than air (aeroplane)." •« 
Well so far ,as aerial transiKirt is a reality, all we can say- 
is that the eleventh edition of tlie " luicyclopsdia Britannica * 
does it a singular iii)nsiitu. Claislier and Pettigrew were 
most able men in their tune, and the alillior who re-arranged 
their articles " with additions " learnei!. let 11s .hope, some- 
thing in the process. It is all ver>- interesting of its kind, 
too. only unfortunately most of it has been thoroughly done 
to death by every man who has ever put pen to paper in the 
interests of the subject, and who has resorted to the public 
library and to its encvclopa^dia for inspirati. ;!. Even as an 
effort at sul>-editing it is open to einieisui, lot aioong the gems 
IS one to the effect tli,it' ' t!;i te,uler has only to imagine 
I'lgs. X and 9 Cnt out .i, jiaptf to realise that extensive inert 
horizontal aeroplanes in a llviiig tnacluiip would be a mistake." 
.\nil. in Older lo avoid misunderstanding, a footnote explains 
" I'v the tenii aeroplane is meant a thin, light, and expanded 
struciiir.', iiirlme ! at a slji;l!l upward ant'le to the horizon, 
nilende,l ' ■: ..it 1 : r,- ,i upon the air and calculated to nSnpi 
a certain .1111011111 ,»f siij,pon to aii\' body attached to it." 

"Calculated to atiord a cenaiti aiiioiini of support" is 
rather dtdightlul when one comes to imagine the liinid 
passenger of to-day invited lo experience a fliglil in one ol 
these "mistaken*^ machines inquiring il the calculated 
support will be enough for two. But, joking apart, it is 
senoaslv to !)e dejilored that such an article should appear 
at tie- pr, .s, r.t time in snrh a pr, ,l,:-s.'iti\- reliable compilation 
a'l Ihe ele; eiiih edition ol tin' '■ lliiL yelojia dia Britannica." 
which has received the additional dislnistu ii oi being issued 
under the a^gis ol the faiiversily ol ( am hi i( Ij^e. 

As to the so-called " additions " these comprise mostly 
a few half-page photographs of aeroplanes and dirigibles in 
flight. The text of the article on "Aeronautics" manages 
to take thinps up to the year 1008, -when the Zeppelin was 
luirnci! .11 lichier.liii.iseii.' In the "FUght and Flying " 
article siir.eess has been achievcfi in squeezing in an extra 
year, but 111 anv case the period Iroiii I.ihenlhal oliwaids 
occupies al>oiit tu,, payes utit ol aUiut sl.vteeii .ui.! this in 
view of all that has been learnt and (.lone siiiee the Wright 
Brothers came over to l'.ur-,pe. 

" BiKii I'Lu^ui AS iiiK K.v-K m .Aviation." By Otto- 
Lilienlhal. Tiansiated from the second edition by A. W» 
Isenthal, and published by Ixtngmans Green at 9.r. 
The pr.ictical art of Aying was bom when Otio Lilienthal con- 
ceived the iilea of gliding. This he did as the result of his observa- 
tions of bird.s, for having watched bird flight be saw very clearly 
that notwithstanding their obvious muscular excriiun at times, much 
of the aerial navintuon that they accomplish is obtained without 
the expenditure til iheir own energy. 1 >ito Lilienthal was kiin 111 
romeiania in 1S4S, and ileveloptd an interest in Bight at the earlv 
age of thirteen, his initial e^pciinicnts being carried out at school with 
the aid of his brother (iustavus. After the Fiancu-Frussian War of 
1S70, (Jtto I.ilitnthal resumed his researches in the light of a 
more maiiiiid mind, and realising that his past failures were 
largely due 10 an in complete study of first principles, he set himself 
the task of seieniificalfyobietving the anatomy mid behaviour of 
birds. In 1SS9 he publishedh&fint pamphlet, under the title of "Bird 
Highi aaihe Basis of Aviation," and it is the second edition ol this 
work that hasat last been rendered into I.nglish. Th, ,se in Ingland 
who respect with more than superficial ie,;iird the laln.iirs of the 
fathfrs of aiialioM will hurry to secure this usehil nirmento of one 
whoii, many e,,iisiaer, with some reason, to be the greatest of all 
laoneers. But, apart from these, the sterling merit ol the book 
Itself will attract many atbrrnadeis BOW that it has been so ably 
irandaied^ a ready dntribmioo of the present cdiiion should result. 

"tia OTtOSCOI-E." By V, E. Johnson. M.A. TublUhed by 
Bi and F. N. Span, at 31. 6J. 
So much has been said about gytosoopiccontrol of aeroplanes and 
ihe proscopic force of lotary motors that it behoves every student 
ol Ihght 10 be really fanuhar with the gyroscope itself. There is 
no better way of doing this than bv purchasing a gvroscopic top, 
which may be bought for 11., but on which ihc sum of lo or more 
may be spent with advantage. Having obtained tlie top, <n,ite the 
next best thing to do is l„ buy this little Lxik of Mr. lohnson's. for 
therein Ihe reader will leam how to conduct a ..erie- of interesting 
experiments, all i f which will lead him to a more precise acquaint- 



AVIATION AND COMMON SE^NSB. 



In the enthusiasm aroused b> the recent EiuUlcn and wonderful 
developments in the line of aerial navigation, the aviators 
seem to have lost sight of certain principles of common sense* 
the observance of which wootd have protected them Irom 
many of the discomforts, dangers ant) tragedies of the past. 

As a consequence ot this ovensicht it has hcen said that 
many »f the nu)-i i.:v.\(y.y^. ;ivi;it'>r-- . ■iiiL-:-. :is \hv Wrifiht 
Brothers. BWrioi, i'.Lni.^in. I'.iiil i.in. I Mu.i-. . t.:l';:^. Mmuuilt, 
Suinmtr. Ac., liavi- ■ot-^n nlliL''.-'! i ■ !:.. ■: • 

(lying because ot lints or i r. .in-.t- .:i [In ii,.pa i;;.! i.: ni 
their health and nerves !■> i luiicd lie;irt action, siraincU 
longs, or attacks of verui^n and similar troubles in the 
aIt. a* a result of exfnricnce it is sriggested that the 
intense nervous strain of fl>inu will, in a short time, so wreck 
the strongest nerves as tu render a m;iii mini in p,>> alolt 
under conditions requiring an absolute control o£ himself 
and iiibtantaTieous action in cincrc^'ncieb. In this suggestion a 
pr.ttjiiblc fXj)l.iiiation <il sonu- ni the a^parontiy taflOC^icablc 
accidents ut aerial navigators is ftuind. 

Now. wliile it in kn«)wn lo ^ibvi u i;ni'^ that the above 
physirtl.»gical eliecls can all be i'i-kIkli-iI \)\ the lessened 
atmospheric pressure and a corresponding decrease of oxygen, 
which impairs the respiratory and circulatory processes of 
the body, it does not seem to have occurred to our aviators 
that the same cfiects have been observed to attnck those 
who climb mountains, the Icsseneil ainios|>ln.TK [pressure there 
producing the same symptoms oi air sii kmss whicl'. arc nearlv 
constant in the order in which liu-v iiianiu-M ili' ins-l-. i s 
with each increase of altitude. Eaclj decicti-t.- -i .um i^i'i.'. t ic 
pressure aggravates and accelerates these symptoms, wliich 
are c<dlectively there called " mountain sickness." 

It has also been found tliat practically the same symptoms 
attack anyone who is shut up in a pneumatic chamber. 
These and other facts clearly show that the disordered pliysio- 
logical conditions prodnrrd by nviatinn nrr primnrilv dne 
tu the profjressive effects of a deficiencv of oxv^en supplv. 

in llie air the amount ot oxvRcn flrcreases ^\ith the eleva- 
tion, so it must inevitably JoUow thai tlic swift transition 
in an airship from the dense atmosphere oi the earth at 
sea-leve! to lofty heights in the highly-rare A ed air must result 
in a severe shock to the respiratory smd circulatory processes, 
•ad that the efiects, though transient at first, must. ntS^ 
ootmteracted. tend to become chronic if the flights hi thir 
air are often repeated or are too prolonged. 

At the surface of the earth at sea-level every square inch 
bears a weight of about 15 Ibn.. while ;it a height of a little 
over three miles above it \):>- nir T-r' - urf is found reduced 
one- half. Between these. :v.u i iiere is a gradual 

lessening oi the air prc^^surc. which has a mechanical eflcct 
on the resplratorv* activity of men and animals, altering it 
in proportion to the varied tenskm and density of the air. 

These changes chiefly affect — (1) Kespiration : (2} The 
action of the heart ; (3) Those functions of the mnscnlar 
and nervous system which are dependent on llu- amount of 
oxygen in the blood; (4) The distrilmtiun of the lilood in 
the vascular system. 

Oxygen is chemically attracted and bound by the blood 
cells, and the blood of an animal at rest is normally saturated 
with it. Moritx and Traubc found that the oxidations of 
the body occur in the cells and not in the lungs or blood, 
it bas been found that when the external air pressure is 
greatly reduced the cellular oxygen is drawn upon to supply 
the atmospheric deficiency, and air is given off from the 
blood to hvlp the bViieni 111 its struRRle b^r rxistenrr. 

The haemoglobin of the red blood corpuscles carries oxv^en 
to the body tissues. An increase in altitude is found to 
increase the number of red blood corpuscles, but they are 
diminished in sixe. Lack of oxygen produces detoioration 
and toxic conditions in the body from the retentimi of waste 
products in the langs and glands. Gland cdb depoived 
of oxvgen decompose to a state of liquefaction. 

Hravaz ami Ciinpana have Shown that the hmgs m 
expandeti only by the air pressure, and that when this is 
<bministH_-d the clastic resistance of the lunps is ban! In 
»»verc()niL- and the contraction of the luncs is more rjpi.l 
and intense. The lungs of animals v>ho die in rarched air 
are foood tolHVMlNooiMJ|tiihc^ watei; 

In th0 omMffsm^^^mm^ tend littt m^m^kacf 
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iu the oxygen supply tends to produce dwarf formation, 
for growth js tmiKissible without oxygen. It docs not seem 
advisable, therefore, for children to indulge in air>riding 
to any extent. 

The brain is known to require a large amount of oxygoi 

in order properh to periorm its fnm:tions. Inderal, it is 
now helil that tlie e\oiniion ^if nu-iit.il |>heiionif na is cssen- 
tudly ;i cheniico-N iliil proc< r,s in \s huh i>xyf;t'nation ol the 
lell pl.iMit.i IS the threat fe.iiim . Tlun- an fxcepiumally 
uuunatc relation lictween llic oxyS*'"L;irryin(' arterial 
blou<l and cerebral function. Venous bloud is absolutely 
fatal to normal intellectual activity, hence a progreaiivo 
impairment of the mental faculties naturally follows every 
decrease in the oxygenatcil arterial bliHid supply. 

The skin has been found 10 In- an absorU-r oi oxyKen. 
and hence is unpleasantly ahei led b\ a decrease in llie atino- 
spheiit; Mi)'j']v of it. 

As ilii- oxidatioii processes in the body are uMially accnm- 
])amed tty heat and light. 11 l^ perfectly natural thai a lack 
o( oxygen should be followed hy a h'wermR of UKiily tem* 
perature, which necessitates tlu use of warmer clotliing in 
aerial navigation than would ordinarily be required. 

W. and E. Weber discovered in 1835 that the air pressure 
hel|>ed to retain the lemur in its socket, and Dr. Faraboeuf 
estimated that if the air pressure tell very preally the joint 
would become loose. It \^ pmbiilile. 1 ht-refore, I lial very 
lofly or long-continued tliuluv ui tin iiir ohkIiI produce lame- 
ness, weakness or irembliuL; : i lii' I ■ucrbinbs, 

A fact of sigiiitiL-an>.e tr. .iv 1^ i> that the seats of gTowth 
of the tiacillus ol tuberculosis in ttie Unly correspond toaitufr- 
tiotts where there is a low pressure of oxjrgen. It ceases to 
grow in the presence of a high oxygen percentage. The 
development of tul>rrrnlosiB. however '' i m . to depend on 
the ronditioiis of celbd.ir oxy^'fiiial i< 'n 1 Hi ■ 1 lian on the 
<»\M;rTi iiirnitlied direrily from the .111, inhalations of 

oxvc^cn h.<\t- her n found io be ol n'> benefit in the treatment 
of Uiben uloHis, ahtioH^ti the\ w\k- arlvantageous in cases of 
air-sickness and in aihleiic eM r. im-s. Visits lo high alliludes. 
are found to l>e es[>eciaU> injurious to those with heart 
disease or pulmonary emptiyscma. 

The advantage of carrying bags of oxygen to inhale in the 
Ugh altitudes was long ago found by baUoonbts. and has 
recently been successfully used in mountain climbing. Its 
usefulness having been thus tested, is here commended 
to aviators. 

Sometimes the symptoms of deiK\vv!*'"ation become 
troublesome after even a change of i,o^>o It. or less of atti* 
tnde . at greater heights they are naturall>' more marked* 
In the Peruvian highbmds newcomers to the city of Cerro, 
which is over 14,000 feet above the sea, have the symptoms 
of mountain siclmess in a chronic form for a long time. The 
symptoms of slight headache, vertigo, weakness of the 
limljs, a frequent and accelerated pulse without fever, nausea, 
faiiitness, coldness in the tiands and feet, and a feeling of 
d:"\\sHieS9 followed bv unrcstlul slumbers and great oppres- 
sion at m^lit. usually last onlv Irom six to twelve days, bnt 
the symptoms of lassitude and diflicull respiration generally 
last a year before the person gets ;ii:rliiiiaiisrd. I'liis Ik evi- 
dently because the lung is tlie only organ of the human body 
whose activitv can be mechanicaUy altered by the.eAect of 
atmospheric pressure. This nUMt t» iiyifclwli V0i 34 tna^ 
in making flights from places fike t>enver. CoL. having a 
high altitiKle af)ovc sca levcl. 

VVitli this brief prelimniary survey (jf the jdivsiological 
conibti-'Hs. lei us consider somewhat iu detail tiic specific 
efi' Lis \k\a> li f.illuw a decrease in atmospheric pressure. 

In J, ;n">l interesting and scientific article on mountain 
sickness, much of which we quote here, George von LieMg 
has given a review of the conditums aad mnploms whleh, 
io various parts of the world, have been fonad MKtFjstwd 
with decreased atmospheric presi|ire. For tiw baaoftt oC 
aviators who have not studied tbe tobject we btfe ghre a 
brief summarv of them. 

Th*- ^ivnijitoiiit ,are^ — (1) Increased freqnenrv nf the pnlSS^ 
espeti-illv under extrtuju , (-') Lessened luhicfiS <jf rcspiA" 
tion : if one walks frequent pauses are necessary in owiir 

low liiBDa, ] 



<ion of tho heart and often painful ctmsciousness of the 
itrtljWlluii of the heart beats ; (5) Throbbing of the arteries : 
BB ipwfaMM of breath; (7) Flickering before the eyes. 
mltWmMbaei become injected ; (8) Sensation of faintness, 
Vltll nausea nr verti^io; (0) l-'alinf^ Ik.xhii.cs 
" DCS impusMltlt', l.iil It IS U-tlcr to t-al M i:'C 
I ore at hand : (10) The drinking of the stnmgiT 
Uquon is rejected ; (1) Coldness of the liands and 




ate the ordinorjr ajnnptomB. In mild cases only 
iMMittKle, nauica sad headache are proaent, but in severe 
4kaea there may be irresistible drowsiness, confnsion, em- 

barrasse<i mental activity, dcsponfh'ncy and indillcrence 
to cvcryttiing, even d.iTiRtT. 

As Ihr drrnav in tin- -ixyRcn supply pro«;resscs liM-re is 
a COllSlanl dcplftloii r.f tlic hUxxl in llic left vcnlrirli- ..I tl.i: 

heart and the arterial system. In case of death iMm atnic- 
spberic deuxygenaiiim, Huppe discovered tliat these were 
mnyt foand emptv. wliilo the right ventricle and longs 
«MUd be found filled with blood. As the blood ia the arterial 
-mtoin decreases there is always a, jjO KWHWU ^ing fmOiUf 
«! tiw V«iiis of the face, arms and Ittm*. '^iglt'i iSmlliiift'it 
the activity of (lie mental facultiet.. 

The face next heromcs livi.l. I.nsditv of llie hait'ls .^iid 
lips IS considered a ccrtaui nulicatioii ul a l.nk t,f oNytjcn m 
the bh)ti<j. This symptom altiirked (.laislu-r. the Un^;hsii 
balloonist, when he reached a height of a little over iS.ooo ft. 
above sea-level. ili);her up he lost the power of movement 
in his arms and legs, then the power of sight, then that of 

rch, though he could still hear the voice of his companion, 
finally lost hearing and all consciousness. He old not 
regain the use of bis senses or c.nisci.iU'incss until the tiall.ion 

iMd descended to a lower Icvi-l riii> cxpencncc is pai- 
tictilarly interesting as sliowing app.ircnilv the rclati\e 
soaoeptlbility of the senses to denxv;^enatiun. The eyes 
•eem especially susceptible, often causing severe headache 
■od nwww e, and in the Andes thev often become subject to 
4ailgenm* infiwmnations. There also the skin often swells, 
basMMe painful and chapped, and later on desquamates. 

At an the disagreeable .syniploms are less marked d the 
flBbjectunme a recumbent position, it would seem advisable 
ior mbni^pt to be so arranged that the aviator could steer 
*lia ihip while lying down. Tliis precaution should especially 
be taken before very long or very lofty flights are attempted. 

One great danger to lofty flights is from haemorrhages. 
Henri Wynmalen. the young Dutchman who some time 
ago went up to a height of 9,121 ft. with his Farman 
aeroplane, found that beyond 8,000 feet the i>Iond oozed 
from his finger nails into his lur gloves ami il .11 ud [jcarls 
«l blood oozed from his lips. In the I'eruvian liii;hUiids 
the mountain sickness causes various bloody disehar^es. 
and in all mountain regions it is iotmd that at great heights 
Ultra is a tendency to exudations of blood from the engorged 
capillaries of the mucous membranee of the body, especially 
«fttte eyelids, nose, gums and bronchi In high altitudes 
even the efiort to speak loudly favonre the occurrence 
of hamocThagos. These are all merely symptoms of that 
•tage of deoicygcn.'\tion wheie the arteries are depleted and 
the veins and capill.iric^ tod full, riethoricaud well-nourished 
persons are es|>eii.dly lial.le lii h.iimiriliatieb from such 
causes. Fat persons arc also more liable than lean ones 
and the lean subjects, even when anemic, recover more 
npidly from the bad effects. Old persons are also more 
liable to, and suffer more from mountain sickness than 
younger person*. 

The onset of many of Its symptomfl is bewilderinglv sudden. 
In 1875 'he aeronauts Cfi^ze. Spinclli and Sivcl succumbed 
to atmocphcnc conditions at a licii^lit of over 2S,t>i»tj ft. 
The mouths and uuses of tlieir ilea<l bodies were found Idled 
with bliHtii winch had exuded from their mucous membranes. 
Those men had been provided with l>ags of o.\ygeii, but had 
*» Mentl y foigpttca to use them or had been too dull, etopefied, 

mm ISmMj^lim tUnklng becomw a mSaO/t or ttaOh- 



ne effort ..1 hi?h altitudes. Saussurc found at one time 
pn^ summit of a mountain that lie ielt pretty well except 
S- M^^so long as he kept .still and kept hm mind tran,,u,l ; 
but » s^n as he began to thmk even of his recent observa- 
tion, disacreeable symptoms asserted themselves and he 
,0 rest in order to breathe. Every exertion causai a 
more rapid pa-ssage from the arteries mto the venous system 
^ Wger quantities of blood are thus brought mto the nght 
Sirt She contraction of the lungs prevents this from 
,«»ping, an<l the blood thus accumulates m the veins, so 
that even when at rest the limbs receive l«s oxypen. Lxer- 
tion thus causes an increased demand for oxyijcn. In ex- 
periments in a pneumatic chamber Bert found that the 
mhalatiou of an oxygen-rich air mixture relieved the vertigo, 
nausea muscular tremor and embarra-ssed mental power 
c.iuscd'liy deuxyuen.dinn, anil enabled him to stand a much 
(.reaiLT reduction in nr pressure. , , 

Since mental .acliMlics are so dependent on arterial blood 
and oxygen, aviators should heed the first -^vnn>toiiis .d 
weakness and take measures uiunediately -.o ward ot( the 
more serious symptoms that may speedUy follow and en- 
danger their present safety and future health. In high alti- 
tudes it is often noted that lh« will is apt to become paralysed, 
rhe mind ilnll and dejis-tcd. aud that even reading becomes 
iii,|.ossi!ilc hec.iusc ot the sensitiveness oi the eyes. It would 
be well, thtrelore, lor aviators t<j carry the iliffcTCDt kinds 
of food anil remedies in bottles or receptacles of difitoent 
shapes, so that in case of inip.iircd vision the ^IgtStB COtlld 
Uistiuguisb them without the aid of the eyes. 

Aviators should also be careful to dress in a way to con- 
serve tho bodilv heat and to avoid attempting flights when 
their nm-L- lorc'c is weakened by fatigue, hunger, discourage- 
ment, or .'i c-.ld or sultry atmosphere, for these weaken 
one's nerve loicu and thus apKravalc iliecon.Iiticmsof laboured 
respiration jirodnced by the losfiiii.,; o| al iiMsplieric pressor.'. 
.\ny nijiuences which in lliv lirsl j.iac-.' sujiprcss evaporaii'in 
from the budv when freely perspiring also weaken the nerve 
force. 

Explorers of high mountain regions in various parts of thtt 
world have found that there are certain remedies which cure 
or iiiCKlify the distressing symptoms of mountain sickness. 
Some ol these, which have been tested by centuries of ex- 
perience, are here recomniniiicd to ;.vi;!t<-r.-. 

{r) Inhalation Troni hrif-i 01 cw^V-u. 

(2) Little nourishment frequently taken, even where ai* 
aversion to food exists. In the Himalayas they take onions 
and acidulous fruits, dried apricots and prunes. In the 
Andes they driuk an infusion of cocoa leaves frequently. 
Cocoa, unlike tea or collee, has nutritive rather than stimu- 
latini; (jualities. besitles which il is in the Andes considered 
to be a nervine and is usetl as sucii, M.nint.nn cUnibers drink 
much of il. 

(3) (jcutle laxatives to excite the circulator^' organs. 
In the Andes they use such things as lemonade, cream of 
tartar or tamarind pulp. They also sometimes use ice. 

(4) Garlic or fruit of capsicum. In some cases the mere 
smell of g.arlic is found to be a suhicicnt restorati\e. 
Horses, mules, o.xeu. camels and even dot;^ and cats are all 
subject to mountain sickness. In the .\ndes. wdien anv 
animal becomes alfccinl liv it. iht iKitivcs rub garlic or 
pounded fruit of capsicum on their noses to give them relief. 

(!) Weeding. In the Andes they sometimes resort to 
bleeding to relieve the animals sufiering from a congestion 
of blood in the capillariai. Thii k .g«n«(a% dons tnr ottttiw 

a piece from the emM:mi^SmM mP'^tmm*^ 

in the nostrils. 

While our aesthetic notions of llll ftltitllUll iflliMU'W |if 
avi.ation may suffer a shock at the thongilt e{)illMWIfaXt4t> 
ship with onions, garlic, t^c, yet as a matter of oommon leina 
it would seem advisable for an a>-iator before either attempt- 
ing or renoundog the fascinating pastime to adopt the above 
or wnne of the other oommonplaee remediee <^ ciiptome irhaM 
tiim abwdy dembivtijated in moaataln «itd 



The ** D.:ut^chland " In Commission A?ain- 

Havino been completely repaired, the Zeppelin aerial liner 
'~ ' ; wiOMBgafS fBi l iw i y ttiat abere Pe i ie lrintf 
■ 1-«(lf«ialQ»i| r— 



N'-uss, Rhiyilt and Futich. arrived al .\ix-li-Chai>elle J hrs. 20 mins. 
.ifur staitinr^. Half an-hour was spent in cruising over the city, 
ami then the letum journey was commenced, the airship crentually 
a«>i|^Ki^rb^«tdielBatB,inal»a hetfOe tteec 
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Hax 6, I9ti. 

TH£ 120-H.P. 

"VEE" TYPE 
WOLSEIvEY 
AERO ENGINE. 

This eugine is tli'sipiuii xn .^uit 
either aeroplciue or dingiljlc requm-- 
inenls. an(i is of thr " \'i f: " ty[ir , 
having c-ight cyiiiuieis. tMi;li 5 111. 
Uire by 7 in. stmke. I'hesc utv 
separate aiul arr miMiitli I m \\>.,. 
rows on an aluimiiium •.r.iiik-t 
at an a4iKlt* oi ifu". 'I'he cxliiulcj 
walls are of high carlwn ^t^-t■l 
machined and ground tu j:-t u u i 
while the cunt bustiuii cli;iinl>LT:^ arr 
of Cl08e*praincd casl iroi;. :uui r.iL- 
screwed into the io\>^ ui L-vhn 
<ltTb, Simn ahii'.uiiiiiiit ii-.nl in 
tiio canst niclum <>' 1 :m u atcr - 
)uckt!tb. which are si-i uil-Iv i-crt-wud 
ADd jouittftl to Ihrc^mit'ustiun hvH<lh. 
the bottom joint Itfinjs' nimlf by 
means of a dermalmr nii^. 1 hi- 
OOOlini; water is circul.iiw] a 
posilivc ^viir puni]). Hi>tU iiiductidii 
and cxliaust valveb .irc iHt'tlinni 
c^Uy operated by means i>l asiiifrlc 
cam and rockinc lever. Xiiib rucking 
IrvW-iji-tipi^^tl^-Ufi^' Hy-ffam-shaf t 
hy itti^ftatt icn 4 plkn^and tapi>ct 
voi. 

A carburettor specially suitable 
for iieniplane requirements i> fitted, 
anti IS ".>f Ihe float h-vd spray tvpe 
with an annular llnat. It is nimmlf'cl 
in the centre of the engine, between 
the ejrliiKters, this arrangement 
aliewing ot abort induGtum-pipes 



[fiM 
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and an evan distribatioo of gu. Pi— lu» lot the |^>i'ir<;1 
iced IS rappUtd by as ail pump embediad to the tnt;>nt. 
The main tJuotUe is coBipwiMUd jpA Iwitf entttiolled, and 
the auxiliary air nqpl^ ttf tt» iB ^rtlW i' W* -^' nE*tkiiied from 
tba crajik-cfaamber. 

Ignition i« on tlw BomK 4mi<n>(Cin, comprising high- 
<aniion magneto, with eoO and aeesmulator Inr siartmg. 

Lubrication is on the forced system, by means ol rotary 
pumps which continually tircuU^te tin- oil. These pumps 
are of the tandem pattern, thai is lo say. while one pump 
drawn oil from a separate tank and iorces it to all llie im- 
portant bearingi, the other draws oil irom the crank-chamber 
and returns it to the tank. The giidgeon-pins and cylinder 
walls arc lubricalrd hv ipl.i'.li. Virkrr.--. mckcl chrunie stni l 
16 11M-.I lui ih,- I raiili-sli;\tt, whuli is carried in ihrci: I e:lnll);^ 
and jls(j li,r the ri.niuH tinj; fi.is tl;e lal'er beiiu; ml li..ii!fi:cd. 

MORE CONTINENTAL AVIATORS. 

.Siii-iKMrN riM; III.- liMs uIikIi li.nf .ilre.nlv .'ipi>eareil 
ui llie;.i: p,i;.;u.s of the pilot aviators wtio havi: oltt.iuic.l Llieir 
crrtilicalea Irom llie Aeru Cluba ol (Ireat Urilain, I rani-' .ind 
Germany, we now give similar particulars relatiii;.^ to .Vii^tna. 
Oeamark, Sweden and Switxerland. It will be seen that 
AOftlSa hat ninntium pilots, Denmark and SwiUerland three 
i«!h, while Sweden has only one. We are informed by the 
Aero Club of the Netherlands that so far they have issued 
no ccrtiticates theillbulvcs, but six of lliuir nieiiil>er:, Kool- 
hoven, Kuller. l,aboucbere, Lutge, Van Kieinsdvk and 

AUSTRIA. 
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Tip l.i[f-en<l9 are bushed with whU* metal. A totally 
J,!d.sed "arms drives the harden«4:«W SrtMttft,..-«9ISSb 
has Its cams cut from the solid. 
Three piston-rings are utted lo the piston!!, which are 

of drawn steel. I'l"! '"P °' ""^ 

?w.^ OM allBB! top, just beneath the iron ring, and the 

other at the bottom, below the gudgeon pm, are of phosphor 

'^'^ThTtoial weight of the enRide as above detailed, complete 
with mafjneto, wiring, all water pipes on engine, water pompj 
oil Doraps and connections, hut exclusive of fly-wheel and 
exhiost pipes, is under ;<r. lL,s, ndore leaving the works 
the engine is teste.1 "ii Hie Leiich for four hours, and is 
etiaranteed to develop continuously not less than 120-b.h.p. 
when ruumug at 1,15" r.p.m., with a maximum «f I4»-l>,b,p. 
for a sh .rt perwd at a higher rate of speed. 

* fti 

A SELF-TIMING ANEMOMETER. 

Ordixarv anemometers of the fen type for measuring the speed of 
the wind only really mske * direct measurement of the qaaotity of 
wind uawiiiK Ihtoueh the instnnoent, and the simultaneous use of a 
watch is necessary m order to obtain the time whereby the reading 
of the aiieniometer may be converted into velocity. While this Is 
nut iierhap-- such a great inconvenience in the case of observations 
that ate made uii terra tirtua, ii ri ally places such devices out of the 
question for the use of machines m Aight.snd in any case the insmi- 
eei Ui wir i ntwdeced br JobaD*n*«Dd Sons of Oerlqr, vUeh.tecoids 
«awkf tott, naiki eaiijipottut advance oB die ouer nnhita. 
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'7ly., 10 » 
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C uie r i y A»l.»AlHl«; linn - I >cniii.,rk ; Hus. = Huiiiaiy ; La» Ltutm- 
taia i 8e.>8mtej! Sk — s»iui;tUi»i. 

_Mad^.—ILmaim»i Du. = Uulaun ; El.= Blrick; Far. = Fnmiiin : 
rj W^-lIBhiIwih; tab. - tatnnr ; Iia.-I>Wiofr : VnU 




The Davis self-timing anemometer has the onhodos extemat 

appearance, and consists of the usual windmill enclosed in a ItrasB 
rin^; and fitted with a iccurilui(^ dial in the rentr-r', Thf operation 
of this mstiumenl is a> follows ; the ensiiiK tv Id bacl- V' wird so 
that the di.il taccs the oijscivcr, and the vane.-, aic allowed to rotate 
for a S'rcond "t twn in order in ^el well under way. The plunger 
nn the left of th^' oiiier rin^; is then depressed, and the pointer on 
the dial is ilieieljy cau.sed lo indicate the speed of the wind. To 
reset the hand 10 zero a small milled bead screw between the dial 
and ihe outer ring is turned down lutil the ]dimger is released, and 
finally unscrewed as lar as il will go. It is obviottsthat the simplifi- 
cation of this latter process in ccsmectiai with the resetting of the 
pointer would be very desirable, bat detail inmnmnWDts ofthis soft 
are liound to fallow once the geneni prind^ ef the iutHmeat it 
proved 10 be piec&lhle. 



Vnitft AtMnis In France. 

A iin I 1 1 r stpp forward has now been taken by the French 
Coofts in lilt 111 :;nii.in over the Fieneb Wright patents. It will be 
renwmU'red that some time ago several French consiiuctitrs were 
proceeded against for infringement of the Wright pnicnts, and 
although it has been practically decided by the Court that the 
glaiy fc haye gwat jestifiaitioa for date, the oltimue judg- 



not been anticipated, and whether the defendants have or have not, 
on the top of the claimed inventioa, developed an absolutely new 
invention. Under the circunutaices, diei«tptei the Cmurt IMS 
referred the matter lor report lo Ibree expats, ooniisting of MM. 
Marcel Desprez and Leaute, of the French Institute, and Com- 
mandant Renard. With regard to M. Santos Dumont, as one of 
the defendants, the Omn hu decided ia his favour, on the groimd 

that l°» — « »hnl1y «^^(nn^(if ^ mnA fajt illfcingiwMmt^ if my^ 



ATMOSPHERIC FRICTION.* 

By A. F. ZAHM. 

Thb fbttowing article o mtains the most reliable data that hare yet been collected on the subject of atmospheric 

friction, and establishei the law governing this resistance. Atmospheric fricuon, or skin iriction, as it is genemlly 
r riled, has been considered hy some writers to be negligible: /ahra's experiments conclusively prove that it is not 
negligible, but ih.il it must constitute approximately one-hilf of the total resistam-e t;) fliijht when the conditions are 
those of minimum resist.uiee. 

Zahm's law and coetiicient of skin friction, as established by the e.\periiuents described below, is as follows : 
S.= •oeoa3t6/'»V''»,:«hm R— m^ttnce, in lbs. jitr ft. «f «pM>,/= chord Imgdi of siafiKftBad V— Bj^ 
spsed in in.p.h. 

Converting the index of / to unity, the nearest approximation to Zahm's law in the form of a V expRM)ia|i.ili 
obtained by the formula R (lbs. per sq. ft. of double surface) = -ooooiS V, which gives the same result for a fli|^t 
speed of 40 miles an hour, and affords a rough approximation from zero to go miles on hour. 

The above apprctimation is only justifiable when the aspect-ratio is high, for if the chord is greater ih.in tlie span 
its fractional index cannot be neglected without serious error. For example, ronsider an area of 300 si | li. repre 
s.Mileii by .1 span of 50 ft. and a clmrd 01 r, (1, .Alliiwing for the index ol /, the effei tive chord beninies o' "' - 5 4. 
and the effective area 170 sq. ft., whicli is 10 per cent, smaller than the full measurement. If, on the other hand, the 
cboid is 50 ft. and the span only 6 fi., the effective chord vatuei^ be JO** — 38 ft., and the effectiw tm iOvlllf 
m8 sq. ft., which is 24 per cent, less than the full amount. 

At higher speeds than 90 ra.p.h. the discrepancy between V''" and V» is very important, and must be considered 
in estimating the firiction of propeller-blades, which travel through the air at very high speeds. 



MfcMS'jrcnicnts. 

TUE expcrimcnLs Iilii.- d.-.ui.rj vi-rc nude ii> dciL-iminc the 
magnitude of the fricuun ul an flowing ovlt even snrfacrs, l)Oth 
smooth and ri»ugh ones, and the law «>;' iu variation with tht- sjwtd 
of flow, the length, and quality I'f suriacc. The pritnarv purpose of 
the investit^lion .was to cuabliih a baiia for calculaiion* in cngi- 
seeiiog, and particularly in aerial navigation ; liut it is hnpeil that 
the mnisuremeals are siiScieiUly soeuate to be of value also to the 
y.'neKil dynonica of diudiMtloil* 

li has tonf; been known to marine fcienee tiiat in a well-formed 
vcuel one of the chief elements of resisLmce it. the .«kin-friction of 
the water on its sides ; and, hf analogy, it was surmised that a fait- 
shaped l>tkdy in the air mi(;ht he rcijirili'cl in a similar way hy the 
langfiitial dr.ig of that fluid. liMt '.h. nuMsurenun'.-. of sf%-eral 
proniinelit txpciiriiciitcis led tlifiu i.. iilliiiti ihiil llic -kin fiietii,n (»f 
■ the air is iicf^h^ihl. . cv(.[i lot l..>dit^ lair uuthii... Tlu fueseiit 
research, hnwcvtr, stems U' prove tlial liu lri,; i.in;tl re-i^lam-,- I, at 
least Ui- i;ri;a; Iitr air a- watLf, in pr(>p<>rli^ai r.. Ili< ir rleii^rrii s. In 
Other words, it amounts III a dec iticd ohsiacle in hi{:h s'^ed irans- 

KortatioQ. In aeronautics it is one of the chief elcmcnis of resistance, 
uth to huU-shaped bodies and lu aero-surfaces (;lidin^ at efficient 
angles of flight. It seems important, therefore, l^t the main laws 
' of Ihil resistance should be carefully determined. 

To measure the tangential force of the air on even auiGuxs, variou* 
skio-MeilaD pUmfi were satpended inside a wind-tonoel bjr means 
oftwoSae steel wiccsattaA«d tothetopot tbebbontoiy.astliown 




attached to one luspension wire and IravclUng over a fine scale 
lying on lop of the tunnel. The swing of the plane can he nieasuf ed 
accurately to ,1,^, ,liis nf an inch, and the force on the plane is 
exactly ptoportinii.il r,, tht scale readings. The wind kpeed is 
usually measurt^d t'v a i)r<-ssiire-liil«- anemometer, llutuch other 
kinds have lieen cmpliiyed lor roini-.-irison. 

In the hrsl attempl to tiettriiiiiu the cottiicient of sl^in friction a 
thick plane was used, liuviiij; wind ■ shields line and afl, as- 
shown in i^'ig. I, lo protect a fioiii end-thrust. The plane is 16 ft. 
long, 4 ft. wide, and 4 ins. thick. The slueWs ate made of sheet 
line, their erots-section measuring 4j| by 12 ins. inside, and each 
shield closely cnvclopa one end of the plane, yet has ample space 
farther within to allow Ibe air to flow very freely from one shield lo 
the other, through a large connecting pipe undenxath Ibe flo or of 
the tunnel, thus equalisiqg tb< pntnirt. Thii pipe, orflne, OMSsans 
I st|. ft. in cross-section. 

The static |>cessures in the rwo winil-ihieldSdCatrm Careful alten- 
liori. If Ihcy ale equal, the resiillani end^bmsl ia nolliin|;, anil 
the only dclkauit; fmci on llic plane is Ihc friction of the an ulori|'. 
n-- Mii---.. Mm III |,rai-iice rlieie is u difference ol slalir pn-s^iiri . 

will, h i^ nieasuied 1-) c eirliii^; the sliiclds, liy means ot riililiei 

hose, 111 a ditferential ptessure-yaiijje grailuatrd to niillionlln. of an 
atmosphere, and usually re.id to iine-ten.millionth.'f t'oniputin^ 
the end-thrusi from the dilTcrential pressure, and addin,; or suli- 
Iraeting the result, Kim the total skin-frieiion on Ihc jilanc. The 
Gorreaion thus B i B B ^H j rt is about 5 per cent, of the whole 
deHecttng force, 

Consiileriitilr ran- was taken in tfie de^i^n of Ihc plane to make it 
light ami kei-p i', [ir irectly -^li.in.;!!!. \ frame was made of orgaa 
rubes and eoveml wilh jiujieT in such u way as lo Im adjustnlilc for 
warfxiije. .\s shown in l'"ig- 3, the p3j>cr is gluetl, not directly lo 
the ori;an-liilie frame, but to ^.in. Uianls whieh slide over the four 
outer faces of the frame. As the paper was faslrnril on wet. it now 
remains very taul on all but the dampest days, ami of e.iiirse hoMs 
the sliding; pieces (irmly to the frame. The prs-cs-ol ailjustrrrent 
Is as iiillaws : The two end ilitling pieces arc set vertically by mean* 
of jdumbijincs, tbas biiagiai; Uk $aa* corners ■eennldy into a 
mauiemalieal plane, llie four conma are thsn drawn by tl^t 



Pic. I. 



in Fig. 1. The tunnel inelf, standinj; on the floor of the lahnratory, 
measuring 40 ft. long liy d ft. .stpiate, has a 5-ft. eltetric -suction-fan 
at one end, and a cheese-cloth screen, or two, at the other, to 
imigfatcn the current of inflowing air. .\ boy with a rheostat and 
tactometer holds the ha at any desired speed, accurately to a 
fiacUon of I per cenU, thus givii^ an even flow of air of like 
constancy. As the wind-fticlion novat. the nli^ inr(iriar_^ 
djs^acement is determioed hgr the nddoB «{ » sbupj llMBifl 
I Sodiqr at IMkblMi^ Palsraaqr aTlh 



threads and the other sliding ptecs iap|>Ed tine with a mallet. 
The operation requires less than kstf ini^UOMi and the plane can 

ea-sily lie made true to ji ,- than a\ of an inch. Tlic warpage of the 
lt>-fl. plane sonieliiie: ninuiints to 'th of in iii li in tWellM*linir 
hours, and may lie more '.11.1:1 a , ot an nieh in sever.ii liaysj Wt fa 

practice the plane u kept uraigbt by timely adiustmeni. 

OariH wn a ri i wnt aer s si l i n q t Bmitw lis H the fiu spsod br 
■saas «r • f/k»m»*mi MMA tkt Wwteti lB s pet ninnte with a 
_t Sea "MriMiiiimiM aT ikir Veledif aa« rmmii." nitkal Xml/wtt 
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Schaeffcf and Budenberg tachometer ; another assisUnt reaa the 
deflection of the plane, while a third otiserved the differential 
preuure in ihe wind-shields t)y mi-nn'i nf a manomete(« and the, 
wind velocity asgiven \,y a prcBsurr-Uilii- aiirmonieief Of 4 IW**"** 
i:u!i .ui._ in<([ncter. The duriu-iii iu\ experiment watMPd^ithOttt 
an huur ami r«tmpri>Lti ten dilTerc-n: wind vd.icitiei. 

The following pagr from the hib.>ratory note-biK>k for January 
1903, gives the reiuIlK obtained after tume skill had been 
MQnired in using the various instnimeDt&. Similai observation& 
had been taken in July, 1002, and ttUs modi of the piea^sat paper 
was oommunicated lo the Atnerlcan Aiaodatioa for Advattoe- 
nent of Sdeoce in December. 1993. 

A Imt eiMotkl dnta be prefaced; surface of plane between 
wiaA thtflda, 138*08 iq. ft. ; cross -section of )>lane, 2021 sq. ins. ; 
wieiipht. 58 lbs. ; i-in. %yv\n^ of plane - 0 296 lb. deflecting force ; 
1 .mitli^factic prr square r'ntiiiK-Uf *]i(kTrntiaI pressure in the wind 
ihields ecjuaU o'oo^j lb. end-thrust on the pUuie ; mean tempera* 
tnnofcxpertac8ti4'5''C.; teronetzic pnMnm» 9974 iiw> ; 
3.|0 to 4^301 ^WHiiher, dff t iMMh of tniad iMt tcseeoed. 

Taulk I. —Skin-/ri. fi0ft on Hone Measurmg \bft. k 4//. k 4 ins. 
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The force in the thiid colnmn is compulcd from the observed 
twing of Ihe plane. Adding the cnd-thn»t, since the diflerential 
f>resut« opposed the deflection of the plane, there resallt the actual 
sidn-friction on the expo4.cd surface. . Dividing by the area of the 
«n&ce gives the valuM recorded in the last column. The wind 
spaed la computed fran the prcMuie-tube inidiiigs bjr a Iheoretical 
iwaula, which hn bmi nmsfU^ xtificd hr « srMH Moet.oi 
experimenu whidi mm fHUMMd IB fl^ .J'mfM Jt^eim, 
Dcoember, 1903. - 
The TOhMt of Oe wind ydociljK and itSitiSfafm- lum txen 
. . . a Ootni & Pig. 3. 
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Hjvine fiirly establiihed Un; law oi larialion of the skin-frjchon, 
wUh the air velocity, m rfWi wa. made to d.scovtr Us varattoa 
12 L length of surface. A .nnplcr mclhod wa. then adopted 
which had been considered, but wi. dr.«-arded in ihr l<q;,nn.ngas 
appeiring hardly ddicate encugh lo mtasure su.h i Mr.-n,- ly small 
foTCM as the friction sras at first conceived to U: 

Planes were n<iw con-ttucted similar lo those commonly used to 
deietmine the sUn-f.iciion of water. The Brst was a pine board 
i (c loni; 2V5 ii»^. wide, and I in. thick, carefolly trued and var- 
nished Md 'suspeiidtd in the «ind tunnel, as Moal, by steel wires 
0-02S of an inch in diameter. It was provided with a 7-in. pmc 
nrow and stern, both of ogival form. These were held on by 
a«R>-pin>, as ihown in F». 4. »pd.e»eh tenaiiytoi in « starp 
. " iCT'.c: ^ .« _yS>. . ««>t nil. rnntnuladalolis aitaain 



a— IWiitioa tantwaan reload Add mtt tMm far 
W-ft ptane. 

Their relation in this, as in subsequent cKperiments. is invariaMy 
expressed bya straight line — that is, by the relation, /^=av . . (41) 
in which /'is tlie total friction, the wind apeedi tf| nuiiiexical 
consunts. Thv concrete relation 0I >taiiwd fitott the miaMsical vsliies 
of table I is, fur a plane 16 fu long, 

/■= 0*00000671 r"** .... {p = ftsec), 
/= 0*00001363 c**'* .... (f — mi. br.j, 
ia »hidi y i> th« aveaoe ftidioa in pounds per square foot of 
* * ' dw wind itdodty in Uw indta indicatrd witMn the 



nutiim,mA * is dw 1 
p nw i ifami i, This ittadoa < 
hmnkmr' 
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hetwccn guides lo steady the plane against wobblinp. As the 
d<, welling; was carefull; riecilted, stiaight planes ,if .my length c.idd 
l»e made tiy adding extra Itoards, the leui;ttis UM-t employed bcitig 
2, 4, 8, 13 and 16 ft. 

The method of using the planes lo determine the suiface friciion 
was as follows :— The total force was measured, at sarious velocities, 
udng the prow and stem fint on the l6-fi. board, then successively 
on the 12, S, 4 and 2-ft. boards, and finally with notliing between 
them. Subtracting this last force from each of the others gave the 
friction on those five lengths, it may not be absolutely mie that 
the end tesistancr wa> the ume for each of those leogths, bat the 
enoi of this iLisumption is regarded as very slight for several reasons : 
{ t ) The end resistance is but a small part of ilie total ; (2) the stream 
lines are sn slightly disturbed that the How about the ends must be 
practically the same in all eases ; (31 the results harmonise very wdl 
with those obtained by other methods. 

TaUe li. taken from the laboratory note-lxMik, exhibits the 
obeemd and computed values for the 2-ft fiietien-boaid. The 
moi^ of the tunnel was screened with cheese^clMh to steady the 
flow' of the air, in order to obviate .wobbling in Co .email a board* 
The velocity was thus reduced, it it traeroOt BiSbient vallKtue 
given to make a reliable diagram. 

The following data may !>e prefaced : Surface 'f the ^ ft. plane 
without prow and stern, .S Sj mj. ft. ; weight oi plane with end 
pieces, 17 lbs.'; 1-in. swing of plane = 0-0863 lb. wind fotceS 
banmietnc p(«iln!R.,j«^*%M«.| a«ia .t«iqi«mnit«f <c«pi4«^ 
24'^ c 

Table lh-S«rfarefnaim fy»$^6K. >imS^t>tt. muSMmia 
■Pnu mi SUrm " 



Z s 

o ' 
1*1 

s. •»= 

I. p.m. ill. 



•i . 

if 

It. 

lbs. 



lbs. 



«5 

lbs. 



200 0 050 0-00431 0 00233 Q 00198 

250 o-<38o O'cxxigo 0-00365 0-00335 

300 0-120 0-01034 0-00553 0-004S1 

350 0-1580-013630*007340-00638 

400 0 205 0-01767 0 00949 o-oo8i8 

450 o-21x> 0-02240 o-oiiSS 0 01052 

500 0-310 0-03586 0-01379 0 01207 



li 
s i 

mg.sq.cin. ft. sec. 
33-8 ' ■■ 
37 o 
58-0 

78*5 
103-5 

132-0 



II 
lbs. 

6-38 0-000324 
8*21 0*000368 

ii-So 6*000710 

13-52 0-00092$ 

15- 34 0-001188 

16- 61 U-Q01366 



tea eon^Mnled fay bW experiments 
land. 



The third column gives the whole forci- i.ii th.- friction board with 
Its prow, stern, and sus[«nsi«n wires. The fonnh c.l.nnn i-iv. , the 
force on the latter alone, which, dcdui t- 1 ft .rv :n.- « h..l'. f,,rce 
gives thefrictioo on the sides of the .? ft, len-tl.. Diviilm.- iln^ net 
fricnon by 8-83, the area of the teuc Jiiction surface, gives ihe values 
in the laM 



ength. 4, 8, 12 and ,0 A r«p-ct.v, ly. Whai ih; «lue. from 

five separate siraighi Unes, .11 havT.^ ,he s.«e incffim^T 
one shown in hig. 3, ,„ „hich the slope tmgent ^vTi Thk 

th sre«arcMhe skm-fadian „ exp««ed by.n equation If ,h. 

«nd» the wiod .peed. Hence If the net &tion „n ea, I, ujd I 
krow^for any velocity, it can readily be compute,; lot any „ihcr 

In practice the computatiuns .Ma^trat^d in Tables 1 and II wer, 
obviated, for all the table., by a simple expedienu The observed 
anemometer readings and swmy of the plane were plottad while the 
measurements were in progress, giving five straight lines, all of the 
aime slope. Then a point was selected on each line lepreaentine a 
wind Dpeed of 10 II. per sec., and the correspondine friciionTper 
square foot of surface noted. From these values the numetial 
aqaaaoiis between /^and ?■ can at once be written. The olaerved 
values arc given in the siibjuioed table >— 



Table III — v^/, 



'/tu tim at 10 ft. pel st^ . 



16 



Length of friction board 2 4 8 1; 

Avasage fnstion, 
Ibi. pet *i. ft. 6-(i«$ii| 6«aojoo 0WH75 o-eao^Bj otinMs; 

Knowing, then, the friction at the vimc speed m\ five different 
iKXirdj, tliert; remained to determine tin law ul i:. vatiaii.m with 
length of surface. To tliai end, the values in Table III were 
plotMd on i^garithmic cross section paper, as ihiMni in Kg. 5, 
The laidt b aitnight line whose eqinitioiib «f the foiau 
/ = Hi,-"" 

whence /■ = ll ^ .i/'*'. , . . (<y), 

in which / is the average friction in pounds per square foot, and / is 
the length of surface in feet At I ft. per tec the coefficient it 
oxxxxxi77$; hence at any ipeed, v (wt a laeaid, the aveiage 

friction per square foot is 

/ - (>•otx)oo778 ^™p'•». . . (ft = ft. Me.). 
/ - o'txxx)! 5S /~"''^»**** . , , (ir = mL hr.)' 
Assuming tile tw. - laws ihils fiir derived to he true for the plane, 
and wind s[»ee(!s nnpliivril, we nny reflrlily exjire-i. ;hf tij|.i] fricti 'n 
on a plane ol any leii^lii Ituiu 1 A. u> lO ft., moving at any ..peed 
fnwi 5ft> tu 40 ft. a btxund. TiiUA, by the last equaLiuu, tlte total 
fiSetioa, F, on a sm&ce 1 ft. wiilc and i ft. long is 

F = /fo'00tx)0778/ "'r ' ". . . (r' = ft. sec.). 
!•' = 0•OOOOIS8/''"^ . . (r = mi. hr.) 
Of course this value of ^must he doubled for a material plane of 
teiKlh, /, and width i ft., since a material plane has twosidet. 

U.aldie«;i«fiicililale llie r.'iiipul.i'.ion of skin-fricti^ in pOCIict, 
<hv.'tiQMI^^| table has been delived fr im the equatUit 
/ O'OOOOIj.S 

The friction for any intermediate velocity, or length of surface, may 
Tie found by interpolation. If the surface is of variable length, 11 
may be divided into longitudinal strips, the force on each strip being 
the product of the area of the strip multiplii-d by the average 
friction for its particnlai: length. Only the values in heavy type lie 
within tiie moGe .of the experiments above described. 
Table XV.—Frtttimftt iq.ft.ftr Varims ^uis ami »i 
Surface, 

^ .Werage Kiiction in 11(1. verin. It. 

^ i i i ^ i % 

in 5 J ^ £ S 



aL hr. 

5 OrOOOJOj 0 000289 0 000275 0 000262 

10 orooiii O'OOIOS o ooioi 0 000967 

O'ooaifi 0 00215 0 00205 

o-aojS4 0 00365 0-00349 

0-OM79 o-oossi o-oi»Si^ 

o' 00810 

00108 



0*00237 

O*(X)402 

o*oo6o6 
0-00850 
o-oiijo 
0-0145 
0-0219 
0-0307 
0-0407 

O-0$22 

O'ObJO 



0-0138 

0-02tJ9 

0-0293 
0-0390 
o-os 
o'oSai 
0-075J 



0-00772 
o'oio3 
0-0132 
0-0199 
O-0279 
0-0370 
O-047* 
•.«►• 
V 



o-ooyjb 

O'OOI^ 

0-0125 
0-0190 
0-0265 
00353 

0'04|2 



too 0-0792 

It may now be inquired what other circum 
friction. Perhaps the chief th«e arc Ihe 
demigr and the anevenness of sur&ce. 



0 000250 
0 000922 
0- 00195 
000332 

O-OOSDI 

0-00701 
a-00932 
0-0U5 

0-0181 

00253 
0'0337 
00431 
0-0536 
o-o652 

alter 



,238 

rt ■ rjooS7X 

o ■ 00 1 86 

000317 

000478 

000668 

0-O0S88 

0-OH4 

0-0173 

0-0243 

0-IJ33I 

0-0411 
0-0511 
o"o622 
titesarisce 

or 



No effiort whs nude to detennine the reUtion be t w en the dcniitf 
mod dcin-friction of the atr. \sxr\\y for want oX time, |MitIy beeiiiae, 
with the appumtus in hand, too great changes of donity would be 
needed to m'eal such relation accurately. Doubtlen tne friction 

incrca-se-i wah the density, since it is due to the inertia of the Biud 
near tht- frirtion surface. Of course, in steady motion at low 
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He. 



bitween length 
per sec. 



ud ■Bit4Udta jtt 10 It 



d, the friction is independent i->t thr |*rr ^«i)ti -uxl pnijV'rtinnal 
to the abHjluii' temiierniurt' for sitrh nrniasiihtri'' rondiii'ins 
prc\-ai] near the earth's surfaci'. 

Sjiiu- mcasurenKiiis wt-rt niadc with the 4 fl. friftlnii Ixmrd 
cttvercd with vaii>.fus niutenuU tu oljsctvc the rllecl t>f tjuuliiy ol 
surface upon the lan^jeniial resistance. Practically the <uimf friction 
wasobserved, whether the board was covered withdr^- varnish, or wc(, 
&tictiy vamisht or sprinkled with wtteri or oorcffed with calendered or 
uncalendered paper, 01 glased cambric, or sheet sine, or oU EngUsh 
drafting paper, which Teeb fou^ to the touch. Itut when the 
plaoe was covered with coaise buckram, having 16 meshes to the 
inch, the friction at 10 ft. a itecond was 10 to 15 per cent, greater 
than for the uncovered surface, and the friction increased as the 
velocity raised to the jiower 2-05, ur approximat' ly :is iIh- s<iuarc of 
the speed. 

Thr furl that snrh it v.iricly »>l malerinU exhihil prarticaUy tlie 
^nni; fricti. ii! r-i-i to indicate that thi:< is a shearing force between 
tht.- -uiM y i^uiiii,. air and the com] >ariiiively stationary fihn adhering 
lu the surtacc, ur embedded in its pores. If, as seems to be true, 
there is much slipping, this means that the internal resistance of the 
air is less at the surface than at a sensible dutanoe away. As the 
shearing strength ot a gas is due to the interlacing of its moleculci, 
owing to their rajMd motion normal to the sheanng-jilane, it may be 
that the diminution of shear near a boundary mrfarr is due to the 
dampening;, within the film, of the C(>m|>onent of m'dfcnlc tnns* 
lation noiiiial to tlie surface. 

To summarise the rcsitlt'i attained thu^ fur, it may be said that, 
within the ascrilted limits "f .si/cand wind sj.K'c<i — 

I. The total resi.<itincc of all lK>die.>i i>r fixed size, shape and aspect 
is expressed by an ei|uutiiiii ot the funu J\' - az^ .... la), 
A' being the resistance, r- tlx wiii<! spr n), </, n, numerical constants. 

3. Vi>t smooth ptanes ol cun<iiain kii^th and variable speed the 
tai^ential resistance may be written /' - trr . . . . (fl). 

3. For smooth planes of variable length, /, and constant width 
and speed the frictuMi is = *** . . . . (7). 

4. All even surfaces have approximately the same coefi&cient ni 
skuffrictkm. 

5. Uneven surfaces have a greater coefficient of skin^fHcticm, and 
the resistance increases approximately as the square of ihc velocity. 

The equation K ~ iir" was found to exprc.w very accurately the 
resistance nf all the sha(>es tested at speeds frnrii 5 ft. to 40 ft. a 
second, i or normal planes, .spheres, rylii;<lrrs. and bluni bodies 
generally, < \ri p' very small ones, ti etjiiiii.N 2, vi ry approximately ; 
for thin, ta^Kring bodies « may have any value from 2 tt. i 'S5 ; Init 
in every case, if the form and aspect of the mrwlel remained tivcd, 
a and u are found to remain practically invariable lor all the iijieeds 
empkiyed. This was manifested by plotting the ^leed and resiAanoc 
on logarithmic C HMs i tt ion paper and observiag ihM dwdiveam 
was uvariiUy a sttaigfat line for all the mSds tMltd. Tlie 
statMMlU cranot be true for a great range of speeds. 

( 7a fit toHt luJed.) 

® ® ® ® 

FUgfata as "Campaign*." 

In spite of the ipedal allowanoea granted to airmail the 
French Miniiter of War appean to hoM the opinion that theit pay 
ii (till not sufficient, and io M. Bencaut intandato inttodaoe ihonljr 
into the French Parliament a Bill providing for apecial paymeMs M 

certificated officers for cro-is-country fliphts. whMf- th'- !»er\ ices of fh, 
aviators will couni as "services in ihe tit^lii." On tl'^'tiing hb 
military certificate, each aviatnr will Iw credilril wilh ni,c ''cam- 
paign," while when he ha-s flown a ctilairi dislance that will rfnint 
as aiwther "campaign," ami S" un. A ceruon numt>cr of 
"campaigaa" fender French offieeia eligible lor the Lcciaa of 
BaMKk aad (haa tee anr nda* ^mM agm tke w iv (he 
ateentooWaia Ma T - - 
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Foreign Aviation News. 



TIw Fsneb KlUurr VlklUf CMMilcata. 

AlTBOOcK tb* eondidons uc jmj tevere « Iwee nnmber of 
FMnch aStm m 6iidiiig litilc difficulty in qali^og fo> the 
^McU nOllair piloti' cernlicaiK. i >ne ol the lateil lo to qualify 
b Lieut. Clavenul, who, on ihv 2;ih ult., flew (ram VineeniMt to 

th'~ HisTHtirc r)f 1 K> Uilonu. in I hr. lo mins., AMI W^BB trip 
maintained an^ivera^i alliltide of 500 metres. 

On ibe iti Cujji. t,"ui,se, on a Henry Fannan machine, accom 
panied by a sapj>t:i, fltrw from .Muurmt^Utn to Aniifontaine and tjack, 
104 kilonis. , in I lir. .fu inin'^. in hi^ second trial Cor the military 

A Loos RcconiuUsance 00 a Sommer. 

AcoOHnutian bft puaeager, Lieot. Girard on a fMmnier 
' I m the a7lli nit. raae fcom Mounneloii and nude a long 
mwn p iUi Hg trip over tlu Mprnmdiiig cooanjr u br as Kbcims. 
A^Mha be wu in tbe Kk ht t Ut, jeniM, fl|iiit M«trita 
kct(Bl of ilmt 400 metrea. 

A N«w Machioc at Dotial. 

USIHO a new aeroplane, known as the " Vautour/' liuilt t>> 
MM. Allard and Carb>nnnirr, and fittcfi witli an *' Aviatik " motor, 
M. Armand carried w.ji .t seric!. vt ry i^ucct-ssful iiialb lli Douai on 
the 25th ult. A (>iitsf n(;f r was also carried fur a short trip over the 
country ^illIr.mndin}: thi llrayelle AoqdlonCk at « of iqo 

iiutrt's. 

A Fine Flight on a Nieuport. 

CllKVALIKK, Ihc cinci pili.; 1.1 ihi \ieup.irl Sclii«>) ul Mour- 
mclon, made a splendid llight on the 35th ult., when, leaving lUe 
Monrmelon groood, he Hew over to KliciniN, [hen uvei (.li.ilnn^, 
eventually landing before hii hangar at Muuimelon afu i \xmii n. 
lie air wit 4Z miu. 5a sees, and covering 83 kiloms. The sneol of 
tlw Cnome-eiigiDcd Nieuport monoplane averaged tl4'S k.p.b.> 
while the avtrace height wa* 500 melre*. In the aflemoon Lieut. 
Feqnant, anadad)wnK>iioplan4batfitltd«itb< 4o4.p.Nieii«)Ct 
engine, flew boa MoaOBateo to Shslmi^aiijpiac Uenl. de Bnejr 
aa paaeengcr. 

A Maurtc* Faniua 'Buj. 

Ma. Maukice Farmax it tmiM fail attention to tbe question 
of |)a.ssf.ni;i'r.carrying,Bnd DO the 9{Ui rit>( ia the csoie M wme 
iriiils, ainicd three pMi e h g« >» teiMei faiaieiaf BO fafc hMtdiiMe fct a 

CTrws-rtiiinrrv trip, 

Sommer Monoplanes for the French Army, 

On .Sunday, at Dunzy, Uathiat, alter making an bout'a flight 
on hia 70 h. p. monoplane, tested two S»4liit 
tor the French Army. Molla was auO ifa 
monoplane and was up for an hour. 

One of the monoplanes built by M. Sommer for tiK Eivopean 
Citcnil waa tried on Monday by Balhiat, and was timed to cover 
3 kilomt. in gj sect., the (peed working out to 113 k.p.h. The 
machine is being taken to Mourmeion by Lindpaintner with a view 
to capturing speed records. On the 26th ult. iindpeintner flew 
from Doury to Sedan and badti nainc at ooa time to a height of 
1,103 metres. 

A New Racing Famuui. 

On Monday Mr. Henry Farman was at .Mnurmelcn malting 
teats with a biplane, which, among other modifioUionai Is 



Atthgoeh do aataal fienes 
ohufawir tt «ai witteaUe 



I than the Ilundu ! ty; ... 
lane baen published as t>> th. ,|»'<d 
ikat the new machine was very fast. 

Ficneb MP.'s at Pair. 

Om the a5th ulL a large number of Members nt the French 
Bnliaaeat aad offioen <tf the French Army and Navy paid a visit to 
tte aa iodi omei at Fan. There tns abo a crowd of between i ,500 
aad a,ooo people pceeant to wimev some very fine flying by Ijeuts. 
Princetean, de Rose, and Malheihe on their BlMot monoptanes, 
white Lehbae on a two-aeated BlMot marhme canied MM, Loan 
^j»iii«t end MlUevoye for a short trip. 

BagUili VlaMon at Douai. 

On Sunday last Capt. Wood aad Mr. Low, who are in France 
n coimcciion with the K. K. P. hnsineis oo liehalf of Messrs. Vickers, 
Ltd., paid a visit to the works of M. Lonb Breguet at La Braycllc, 
near Doaai. Although a fairly sliflT breeze was hlowinf;, iJii- visii..rs 
were taken for a trip over Douai by Lieut. Tretarre. The " ;iir- 
wotthy " quaUtiaa of the Breguet machine were pot to a severe and 



For At Coat* Pommerr. „ 

^"T" rrauh'oS t^::r:::rJ^Ss 

TrC^t^Sti 0 "f ^ '"f-f »>;v"^ 

St oav^fulir as Hirson. B<.bl,a, <.n a .-oupy, started rom 
tSvi^f^ rSched Etampcs; DeUet, on a (indron. flew from 
l>ZytoDranmou.h,onthVj)elgian frontier; ^''T'.^^J'l^l- 
after flving from l.sy to Chatelleraut, '""^^.JIP^HiS^SJ^S 
when anting for j«t.ol. All thrae 

Vedrines- iripof ;;<> kiloms. from I'omerstp Paris m 3 hrs. M nUnfc, 
and he therefore ^eciirrs the first {abc of ^]BOt. 

Wynmaleo in a Pond. 

While flvini: at Hoc on Monday, Wyninalen had an unpleassnl 
experience, .\fier making a turn, at a height of 50 metres, the 
machine made a sudden dip, and, before the pdot <»old J% 
fell into a pond. This fortunately served toteert tt» l*»«*WO 
W>-nmalen escape'! with a ducking and somc lad hllliM^ HBBg 

-c-c ii\3 \'\' :l ni -t-.r !w>:it. 

French Gordon-Bcnoet; Eliminating Tmlb 

It has now been decided that the Fmdl Condon-BeBDeK 
Aviation Cup liliminatinij TriaU shall be heU at tb» Rhm» 
Aerodrome on June loth and i ith. 

Bevrtcr Has an Accident. 

The follv of ilie Tunisian crowd was the cause of an unfortunate 
accident 10 Hou\ici "n the 23rd tilt. For three dayshe was detained 
at S..iisse nnil th' n .leiermincd i" flyover to Sfax, where the French 
rresi.Uiii !,tayii.«. lie first flew over the town, and the news 
.)f his atiival ^uitklv !,pieAd. causing a crowd to Collect On the 
military parade ground, where thi de-cent wa.s to Ire made. _ Unfor- 
tunately the people were ijuite uiio.ntiulle ;, .i ni when within a fen 
feet of the ground Bouvict founfl ii ■v .ul. 1 iinpossihle to land 
without injuring a gtxxl many w ho were -catu-i. d aUuul the jjround. 
He therefore determined to rise a^ain, but failt-d to clear a tree, with 
the result that the madiine toppled 10 the ground with a run. Thir 
aviator w~s y krH up aad carried to tlu hospital, and the latcM 
reports making aa good piogieas aa can be aapected^ 

Flying over Vienna. 

I.E\V]NC. the tlytng ground at Wcincr Ncustadt, the Austrian 
aviator liter piloted his machine over the Schoenbrunn, and then 
above the city, ciicliiig the towei of St. Etienne Cathedral, and 
liually landing close lo CEynhausen. On the way to the city he 
passed liver the tron| s which were hetog levi ew e d by the Archduke 
Francis I eidir.atid. 

Death of Colonel 'Scbrecii. 

Thk cause of aeronautics, especially in Switzerland, ha.s suffered 
a prievous loss in the death of Col. Schrcck, President of the Swiss 
.-\crii Club, which iK:eurred at Berne on Tue.sditv last. Col Schreck, 
who was lioin in 1.^50, icprcrienled his native country in the last 
ihice con-.csis fui the tjoidon- Bennett Balioou Cup, and it will be 
remembered that he was the winner in the OOnpewOa foC 199&> 

A Belgian Military School. 

On Monday bst a school for tiK instruction of military aviators 
was opened at iiiasscliaet by tbe Belgian Armj amllorides. Lieuu 
Nclis has been placed in charge, and the fiist pnnib nooiinated fay 
the MiLiislei of Viti are Ueuls. Hronnc, DhnUs^Med aad TSlT. 
Fatal Accident to a Russian Aviator. 

While flying at Seliastopo] on Monday on his Itleriot mono- 
plane, accompanied by a young brother, C-aptain Matsievilch, 
instructor of the Milit.iry .\viation School at Sebaslo(>ol, sw imped 
down from a height of 25 metres, and striking a stone wall, tlie 
machine fell to the ground, both occupants being killed. On the 
nrevioas Satndnr <^rtaia MI|NjlaMl4l.«arTied oat tome very fine 
over the ieet ea it «aa Kaniaii Sebaatopoi for the sp<ii« 

A0» dab ei Ameilcafa New Home, 

WtTH the growth of the movement in the United States, the 
Aero (Hub of America has been casting about to lind a suitable 
home, and has now decided to lease the mansion built by Colonel 
K. ^l. Thompsi.n seven years ago. It cost about t200,ooo lo erect, 
and is finished 1« iih inside and out in the most luxurious style, among 
other items being bronse stairways, Uoue and brass chandeliers, 
ndrtaMdihatwaloiia. TkenatitMawlMbt fS«OM»y«at. 
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MODEL MONOPLANE. 

OONN. 



By a W. 

Tmt ioUowinE U a description ol a madd monopUne tha.1 
I hav* ncmtly made, and as will be seen from the drawings, 
it is very mnch like the Valltyrie machine in general fomi. 
except that it has two propellers instead of one and that the 
ruddcrii and elevator ilso ilitler. The main planes are 

made up of bircb spars, the front spar baing ^ in. sq. saction, aogia ; tbev are about a ioa. wide by i c int. diamatw. 
aaOi ti» nf m A iu. bf i in. iamoOim. AnaacicaB papl«r yanla a< nbbtr. mMm ai^t atiuA to wdi «n 



the top and bottom beinR of birch J in. sq., whilst those 
Iteneath arc oi American pnplar Wdvul |^, in. sq. Uprights, 
crossbars and stays are also ol American poplar, made to 
the section shown at FiR. B; tlircad is used lor bracing. 
The propellers arc made oi A iii. btrch and steamed to correct 
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aiiart, as at Fig. A on drawing : the angle ol lucideuce may 
M adjnsted as shown at Fig. F.. I use the following method 
of histening the fabric — which is mercerised lawn — to the 

f lanes ; — Starting on the underside of the plane at the rear, 
draw the fabric over the top side and then fasten it down 
at the place where it commenced ; in this way a joint on 
theMp«itb»plaiMi«a»aid«(L TlMialHfai^jlMdtotlMriba. 
The aUds and fnuna an mail* op ipna. U»w at 



THE EUROPEAN CIRCUrr. 



So far Ihc entries fur (his e\ciit mjnil>ei seven, and include four 
Brilish-huih Bristol machines, these being the first font entries made, 
and tliree leptc^entalivesof France are found in Moranc mimoplane&. 
The Bristol inacbine» will include lwr> tnonoplmnes and two biplanes, 
and Tabutean and Tetard are qiokcn of as likely lu pilot the laiiet. 
The Moiane machines win be nudled by Vcdrines, Frey and GageL 
It has now been decided that tha "coaOol" in England will be the 
Benden Axluiaa GfooxU wUch win sfocd L caaoo en a splendid 



The method of fastening the aptighta to tba inune ad 
also the bracim; ii shown in Fig. C, and at D ia sbown Urn 

elevator fitting. I obtained the wood from A. MeSoomba, 
ol Bedford, and the mbher from ,\. W. Ganiage. nf Holbora : 
inercensed lawn ran be o))t.uned Ironi any flraper's. I have 
had a great many flights from this model, and, of oomw, 
falli, bat ttas lUda hate, so iar, pnwwM.tb* 



# • 



THE PARIS MADRID RACE. 



It is' announced that up to Ihc picsem 20 entries havr Ite.-n 
received for the flight race bcinf; ■■r^uniscU l>etwccn Paris and 
Madrid. The entries incltide 4 Murane, 5 Bleriot, 5 Nieuporl, ,i 
Gnojry, 2 R.K.P,, I Tellier, I Barillon. I Train, and 2 machines 
which are not yet spedSed. So far the list of pilots nominated 
is very incomplete, bot k includes the following names: — 
Vedrines (Morane), Bobtia <Ooupy), Divctain (Unipy), Prince 
de Nlssole (TeUier). Amtrifft (K.E.P.), Tmio, BariUeo oai 
Batci. ThapriM«Bbes mn, £tfio»f tteati, ^ijmbt *lit. 
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C^IIRESPONDENCB. 



TU wmm$ mi aUnaifthtwHIa^ (wir maatrify for fmUianim) mm in all <as,s tmia mimbd ftr instrtion, 

tr aataimimt fairiti. 

aDL then we turned to the left ind swept oat over the s«i, heeling 
ont u raeefiiny u > yebL Here I took No. i photo, right 
over the plot's head and beyond the elevalor. You will nouce the 
ribbed and coutsed taodl and the incoming tide. A long undutating 
^f.virK- h.cV l«-yniid enr Mardng point toward* Uvetpool found 
us al a height of 400 ft We swept »«•■" P*'*™ directly 
over the Une of the five large hangars. Here I took photo No. 2. 
This is » good gauge of our hcislii. The blur, at the junction of the 
road and the beach, is a small crowd >•! sp<-clalors. Wc circled out 
to sea and dropped to about 200 It. over ih. hangars a-nn,. 10 
photo No. 3 at closer range. Then up t.:. 310 ft. ami ilf and 
1 steep dive, with ihe beach rushing up to us, as with the Cnomc 
stopped we vol plaited to earth, landing, at we started, imperceptibly. 
Allhongh there it nothing striking about theae photos at first Mght, 
yet when it is borne in mind that it was a misty, windy day, that I 
had never been aloft before, and yet »as able to work the camera 
with both hands and yet feel quite secure, and that, travelling al thia 
great speed over an exposed coast line, 'he well defined image of the 
Same and elevator, and even the wires makts the ph.jloe a striking 
testimony to the wonderful balance of llie machini and the absolute 
control and .skill of the aviator. 1 admir. d ihe ease an<i confidence 
with which Mr. PatersoD fuughi the gusls and wind waves, and kept 
the aeroplane nianing smoothly. To my surprise, he was able to 
call ont a running comment npon his moves for my benefit. The 
%hl convinced me of the vast strides which aviation has made in 
liltl.' more ihiin a year, and even if I caiiaot pel aloft again the 
experience Il:L^ ;idJ^'ti I' tiy U' tny abvady kcAn interest in aviatidn. 
Flivl'.n. near Manciic-Ster. PERCTi' A. AMOS. 

Sagtwted Propeller Competition. 

[ufiaj There are now a number of propcUer manufacturers who 
all claim to ob&Un the best lesults. Scmw «• alike, and t»oiiie Uifter 
very much in size, shape, and thickoeNI. 1^ time is now ripe to 
wipe outmai^ wDd aoifaHis^ nd tUi ^ ibwt iope by havipe 
one or mofe lan^pett^ Mt mi^/lgiSmn -^^k W 9k mm 
flight. 

I -ft a certiio machine wiili n '.'tTtinii ei':(:ine W chosen, 1et'>|]^ 
nirtkcrsseadop their best tiiU-n^ kn tins r.)i[itiina:i"n, and see mwSi 
jiropellers give the best result::, siaiionar)' a.nd in the ait. To thrasfa 
the subject out thoroughly one would have to have ditTerent classes 
or lections, namely, the ^eared-down double propeller type* single 
ditto. But there are limitations to each of these, since most present 
day aero engines have not geared-down propeller-shafts. 

We shalllw very pleased to lend one of our Avro biplanes Btted 
with a ^o-h.p. Green. It is usually driven ai i,ioc> r.p.m., and b 
30-h.p. at that spetd. 

No doubt the Aeronautical Society, or representatives of ihe Royal 
Aero Club, could obtfTve Uie trtals, Uie rmlts to bo published 

in the :ivUliun IVtSS. 

Hrooklands. A. V. ROiU 



Cormpondenti communicating with reg^ard to letters whidl 
they have read ;n MJGHT, would much facilitate reaffy 
reference by quoimg the number of each such letter. 

Note. — Owmg te tJu p^eat 'ttats of t;XiUx\ -U inifrefting carre- 

milZ^mSk practualiy tn leqtumt and at tk4 

Th« Btltott "Oyro" Compau. 

fSXtfO] Some interest having been expressed in the ('>yro compass 
which we aie fitting into numerous ships in the BritiiUi Nav}\ a good 
mmof 4|iiettions have reached us as lu uie suitability of the apparatus 
!■ M present form for acroplanef . 

Wt should like to point out that the Gyro compass as at present 
eoiMtracCed is fiu too bulky and of too complex a nature to be used 
pneticaUy on any aeroplane, and, indeed, its employment would 
not be M any particular advantage to the aenal navigator as 
•oespared with a magnetic cnnipa.'«s. 

A naglKtic compass pr>>prrly :uljtisird and < omjwnsated su as to 
be unafl«cted by the iron and »trct portions of the aeroplane, is a 
[wrfcctly 5cr\'iceablt.' insirument, hui in order that the c.yn\\ ass may 
I'oint in ihi- direciion (if the magnetic pole and not a; iht < uj^inc, 
compensations arc: necessary which require the aeroplane to be 
**&wun^" in a manner simitar to that ff ^ed la 9i^pStSa% 
magnetic cumpasscs on board ship. We uodemud that facilities 
lor this process are in existence at Brooklands. 

nwfntloo hai also to be taken to prevent rapid vibrations set 
up \if the engine affecting the actual compau card, and this we 
understand ha Ihcrn done in the case of a special form of maf;nctif 
* li. irij.; [uii upon the market b)' a well-knowii firm 

acting on liODie dcbi^iis bubmilied to them by the best known experts 
nti mi^Hfliir compfisstrs 

3MSeNierSqMW^ W.c. ELtrorr Bsotiuks. 

A Pirtt PIlKht Experience. 
X161J I enclose herewith three photos which may be of interest 
to yourself and to readers of I-'lioht. Some months ago you 
published a letter from myself rt the possibility of passenger flights 
lorsavooe guinea. While still believing that these will come to 
pMi m the near 5]ture, I tind that applications are treated with 
nidUferenoe at anything about that figure At the present time and 
Mate ol avktioB I cv&not, however, blame aviators in this matter. 
It teMqrtoltfwbBeVeeat bdund a skilAil pilot on a well-tuned 
aeroplane and to smoothly fly and return to earth, and then wonder 
whv the chargts are 5ecniin;:!y hiL^h, Hul t!ie cntcrprist:, daring 
.uhI julifnce lu \\\.\\v rhi- ; -v."!!.!'-. (mii indy. 1 t.ikc' il, be really 
appitrcialed by tliose ^tTcniH)U>ly Lii^aped iii " itR- ^;inie.'' 'l liis by 
the way, however. 1 ■ihoulii like, with your permission, to give a 
brief account of how I inok liirsr piH.tn>,. Through the courtesy of 
C Cbmplon I'atcrson, Esq., the Liverpool aviator, I gi'i my Ign^- 
txied-for flight, and it exceeded my expectationt; in many ways. I 
arrived at tne Freshfield Aerodrome just after 2 p.m. Saturday, 
8th uU., and met the racing Farman just returning from a spin. 
The whid was rising and blowii^ strongly, but Mr. Patcrsun 
decided to take me up, and I was in the seat, the engine thr9bV>ed, 
and away we wrnt along the brcwd smooth sands towank Southport, 
and took the air without knowing iU Now began the expe-rimr^t 
of which I had no conceptmn. The sands below and sandhills on 
our right, the sea awaydin-nly nr our left, all sank lielow and t/-, 
stocd ttil! seemingly, although ilu- exhilarating rush of aii said 
50 m. p.ii." For s*ime miles we kept this cc^urse ai about 300 feet 



"Is the HellcoDter PoMlblc?" 

[1163] In aniwer to Mr. Weaver's letter IH40 in your issue of 
April 15th), I would ask Mr. Weaver ti> re read my letter (1006 in 
your issne of January 7th) ann at^i the extremely interesting one 
(1005 in the same issue) fr<^m Mr. |. Iv, roii'.-i, when 1 think he 
will be led to modify his newi. 

Mr. Weaver takes me to task ft^i rupposiug that any factor 01 
safety at all should in; considered in the conslruction of a flying 
machmc ; bur ihr necessity of some factor of safety is evident unless 
the machin. .ir-.- U- .i'-.o h-tiMf-. atul "h:- i: a.?n'.:tr.'i] Nfr. 




Mat 6, f^. 

Weaver in his letter in spite of himself. For he there states that in 
a flying marhinc the £utor of laie^ "fau to be abooat eminly 
diar^Sudea," apd then gues on to iqr UiM the iMt ftviM 
mXbm ttft thiDl coostnicted "is botne iMU o^T feoo M^lf 
ttoircif the fikttl aeddcnus tn amtors.** 

As & nntter of fncl. the importancp of a fictor nf safety in thf 
OtMM|raet|0Q of flying; machines is now bf.ni; rero^iii.< li, ;ind r)i- 
'advances that hav<- lately \-"--cn m.idt in tht-si.j niiichiru's, an- .-uieiy -iui 
to truer mechanicLi: conn-.ruf.i' >ti and t!it- ailnu.imrf .tfn n-,.it.- 
reasonable faciiir ,.ifi ty. 

Mr. \\ cavei now [iiypyMf^ u [lelituplci l> pc u) riiachinc 4 tot-ii 

weithl of 15 cwt., or i.dSo lbs. To be fitted iriih a ioc>h.p. engine 
to drive a pair of helical (or Ufiine) screws to ft. in diameter, and 
also with a 5o-h.p. engine to drive two screws 7 ft. in diameter 
(one as a tractor and the other aa a prupcUtfr). The machine, $i; 
iddideili to be provided with aupportinf; planes (after the manner 
of an neraplane) to have, as I take it, a total area i-f ^5 ft. hy.S ft. = 
aoosq. ft., and be provided with ailcnms fur stccrint; purjKJsch. 

If we take out ihc various weights of the aliovc wc >huil hnd 
iJial it is impossible to construci thr machine within ihr limi's i.f 
the total of iscwt. The 100 h. p. cn^'inc. at ihe low wci^'h: ui 
4 lbs. per horse-power, will wriph, wiihnm ihc nuliator and con 
ncctions, 40olbs., and iht 50 h.p. engine, on Uil- same basis. 200 iUs., 
a total of 600 lbs. fur tilt- tw.i engines alon<- The radialnrs with 
their connections and necessary' water, at a niodesi e^itimaie, will 
weigh 50 lbs. Then there is the fuel and oil. if enou^^h is carried 
for only one hour's oonxamption wc shall require, at the rate of ^ lb. 
per horse power per hour, 75 lbs. of petrol, which with its container 
will weigh say 85 lbs., and allowing 5 lbs. for the lubricatit^ o2 
and its container, makes a tnt.il for eiii^ines, radiators, fuel, water, 
oil and tanks of 740 Ib'i Thr iw.. Ii. v^rt w>, 10 ft, diamrifrr. 
which have to transmit ;o iiorsF. [.nwn ea<-l, and -upjw>:: thf wh.'':' 
Weight of the machine, w.ill wr. i^'ti. a: ;i nnx-it rau estimate, wnti 
their shafts and sr.indks, ilim-.--i.li.ck- and iKiuin^s, 200 eacii. 
or 401,1 111-., tur rhi twi>, ,ind thi iransmi-i^i'^ii geai trom the cnjjint 
to iht'sL' scrcw:^. with uUachilieiiL-v. would wii^^li at k-ast anutlicr 
50 Uj.^,, making; .1 :o;al for the helical screws and all attachnicnls 
nnd i;ear=. of 450 lb*. ; each of the 7 ft. screws with their shafting, 
gearing, beannj^s and atiachmenu, would weigh at least 40 lbs., or 
a total of So lbs. for the two. 

The planes, at the low estimate of i lb. per square fool, will 
weigh 200 lbs., nuking a grand total up to now of 1,470 lbs., which 
deducted from 1,68a lbs. leaves a balance of 310 lbs. only out of 
which wc have to construct the body of the machine capable of 
carrying all this and the wtfit^)n nf ili.- dnxn a'- well. lie>ide- l.t int; 
-Strong enough to transmii liv due 'A:' < \' r;ii.[i , .f 1 51 > h. p. 

within it on a medium ouisid^ ii ; which, to my niind, i& imp>.u>.sibie. 

If Mr. Weaver can do tiii>. Uith myself and oiheis, 1 am iare> 
will lie deeply inlerr.sti-d to k-ani how h <i|Ul tw d(MW, tnA to set the 
actual machine when it is made. 

AlaidenfMaid. I^«lxS j. Bsrttouts, 

Steering by Coiii|»u«, 

(1264] The arlirle by R. A. on the above subject in your issue erf 
April sand is of much interest in view of the present vogue fta crau* 
country flights and the pending long-distance races, and you will 
jierhaps pardon one who has spent the greater {Kirtion of his life 
" steerinp by corapiss adding a few remarks on a subject which, I 
am (;lad to see. aviators who are undertaking cross-country flight 
arc taking an incieasinj; interest in ; in fact, some knowledge of the 
use of this iii.stnimcnl and its limitations is alisttliiudy es-icitiial lu auj 
of theoi wlio aspire lu get oui of .liphi of their raiive atrrodrome. 

A series of articles on this subject by me were published in the 
Aera in February, in which I lieall with the subject of aerial naviga- 
tion from a purely nautical standpoint, and special stress was naturally 
bid on the premier navigational instrument — the compass. With 
regard to this tnstninent, there is no difficulty whatever m providing 
a compass of a standard design which will fulfil all the necenary 
conditions when used in flight, on any type of machine, if the vibra- 
tioo ii damped in the way advixated in my article, i.^., the bowl 
placed in a receptacle {racked with horsehair or other suitable 
DHUertal. This ha^ Ixrcn successfully tested on various types of 
nta<^une — ^BS^riot, Farman, &e. 

There arCt of course, numerous systems of taking up the vibrat ior^s 
OD boerd ASf^ which have been found effective to a greater fu lo> 
degree oa board vessels ol every tv-pe. from batilcshi|j» and ocean 
liiMTft to tnrblae torpedo boats and trawlers ; but what is required 
for airwork is a sinple ^stem effective on any make of machine, 
ud oae in whiek giinoanine to keq> the bovri horizontal should be 
imwecnsary, when ued with a properly desi^d compass, and 
naMpamrs whidi fulfil tibeic onnditioas arc now m use. 
B«t|aa waa pointed out in Cbe articles referred to, though a steady 
nd w tiW eiigiied oanpai* ie* ^ fmd tm, the inscnment wiU be 
^ _ ^ . _ — t^^MfcinBi taice aa tetsmt in 



the matter and provide a suitable position for it in the centre fore* 
snd-aft axis of the machine, in a good magnetic position ; and also 
that the moving parts, such as steering pedestals, foot control, &Cy 

\>t made of s^^ine non-magnetic material. 

This detail I understand, being provided for in certain types, 
notably the later Howard \Viij>hi design. 

<iiven a modctaiciy satisfactory posititin. there is no ^teatci 



trouble "adjusting" a c»im|Kiss iTi .ui a'.i"ii|aiu th.iti there is on 
I -urii -T <hip, and certainly far • li'" ; 'lu easr m moil bhips 
i.-r:,>eijially compabbcb placed in i-- ■. 1. 1 |rn>i'.ion^. 

I 01 ttie lirnetii of Ihc uniniiiaii'd, 1 imy buy that the term 
*' adjutitmenl " means the elimination, as far as possible, of errofS 
due to the unavoidaMe proximity of disturbing mctors, such as the 
engine, stays, kc. The north point of the card ia made to point as 
Hitiaiy as posuble to the correct magnetic north when the machine 
is headed in any dirertion ; this can be done tiy the aid of small 
mtti;neis suiiablv |>lnee<I by one who is i»c. mtomed to ihe work. 

Ji.A. uot-.s no; e.tnsidci 'ha; "leeway" is the proper term to 
apply to tlx- delUi'Uon from the course due to the wind, and I think 
that: from the oidioary dcfiniiion of the term accepted by t ea men 
thi> :s not ' Leeway,*' nod *'drift"expreHef wli«iiettC«u<hrraoire 

saiistactotih . 

The (|ucstion of pioviding some method of correctii^E the course 
for "drift " is .nr of peculiar interest to the aYiator. For over-aen 
flight.^ he L> in much the same position as the navigator fai a current, 
and must make his allowances and steer a steady course, trusting 
that his judgment is fairly correct, but fur cruss^conntry ffighis there 
is undoubtedly a Add for experiment in K.A.'s obaervaiions, 
thouigh i would suggest that, instead of inlrodudng glass, talc, or 
similar materials into thr constructnm of aeroplanes, Ihe ul^ect 
would b( achieved by provt lino 11 species of "gfatii^g*' of light 
laeial roils in the boiiom nf ih' itiui liine : ihe>>c rods »hould he placed 
parillel Ui the fore and all axitol ilie machine, between the aviator's 
legs, ami in eotisei|uence would be in line willi the " !ublH:r line ' of 
th( conipa^s. This would alv have the advanlage of a'dowin^; tin 
pilo! to get 3 Ifctter view of the ground, a |«)im wliich ceriaiidy 
reipiircs attention in s«imc tyi>es of monoplanes. 

Willi iL'gud to k.A.'s last para^rapli, il is hope<( that a method 
of rapidly and economically arriving at the direction end speed of 
Ote wind at various heights ajk;)k#MB irtB^ ftld of tttHM 

will be possible in the near tntVR!, ihoold the trinii now. bettig 
carried out prove .•iarisfatrl^jry. 

It is ti> be ho;>ed ih.it the naval nfhcen taking tip aviation will 
esfKxially >^[udy the naWgaiional aspects of flying, for which their 
hea tTatntng shoidd be of spet-i.il value, and no doubt with thatf 
assistance the ait of atrial tiavigaHoii " will mike great stride! U 
S(nin at- itiey liavt: ^nl the aenal c'lirxalctr. to "sea legs." 

Ilorwll. CO. 

LXI65I May 1 ihiink your conirilnjtor, R. A. IKt-iired)," fi>r his 
remarks on my anicle» "Steering 
by Compass'' (KUOHT, Septem- 
ber a4th, 1910). 

Owing to an nnforlunate mia- 
take, the lubber-point wasomilted 
altogether frtim my diagram, 
although it was mentioned in the 
text as being there. This lublicr' 
tnaik on llie compass-aihc, travel- 
ling round imrallel with the Iiik' on 
the gUi'»» plate, corresjHmding to 
the adjn-.table arm. such a,- " k. A. 
(kclired)" suggests, the plate and 
rompa'is rase being cuiinected 
together in the manner described* 
With regard to the relative 
resistance of aeroplanes and dirigi- 
fale^ vsf oftnltntlon only lioldi 
ON COnPM«ftC#«<» good. ofiowK. in thecase of gusty 
^ il 01 puffy winds. A short gust 
striking an aeroplane and a dirigi- 
ble at right angles lo their ct>urso 
would ha\c the effect of carrying 
the tatter furtliei to Ircward ttian 
the former. Th*: ratio of inertia of 
resistance of the aciopUnc being 
greater than that of the dirigible. 
It would take longer lo set the 
aeroplane drifting at the wind than 
the dirigible ; allhoogh in a steadjr 
side-wind they would, as your con- 
tiibutor slates, Unh drift to le?- 
ward at exactly the same speed. 

L. Gkaham Davibs. 

Anerlig'. 
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MODELS. 

Model Dirigible. 
Wetdd jrM |«:||> Uld a* to infonn me how tS Mt 



I ]oia the ngmerits ot b imuD dirigible, and oblige 
Penge. " Dirigiblk." 

[In Itie bkutcli suppose Ihe upper ilniwini; to he an (rlev;ition 
of ihe dirigible and ih-j liiwei a pUu of j. segment. Then 
' * tba widtli u( ilic scKmeni ai ii. b. e, ftc, equal to 




1> 



3MJ time* the diameter A. B. C, Sec, divided by the number 
M Mgments deainxL A sligiit allowance gbouU be allotted 
«t the tidtai fat w«iii(«— Eo.] 



Paper Models. 

[1167! 1 note tliat a reader, .Mr. L. Baxter, hn-q m.-ide an 
i> 111. paper model, wlf-propelled and carrying wliocls. capable 
ol llyiiig lou It., the total weight oi whidi ib " abuut ot." 
I would be very interested ii Mr, Baxter would weigh the 
aodel and let as know the exact result. 

Personally 1 am inclined to lay considerable store by the 
UHe of paper niuilcls. as it s«-enis that op tO a GOrtun point 
Lhcy contain ttii iiiaxliiMiin ot iTiitrurtioa Wttb tbi i^iwtaill 
ei time and expenst.- m piep.iiatitm. 

Some weeks ago a model oi mine wa.s published in these 
columns giving full details 01 it.-, coit.^truction, of the materials 
ased. of the exact weight and uf the result in practice. The 
model, which was, I niink, 10 ins. over all, weighed A or., 
and the distance flown by it 100 ft., but after the date that 
tiio actual model had been sent to the Editor a similar hkkU-i 
ficw over Vio ft. 

I frniini that there was very httic to l>e g.iined h\ reluming 
the uci^^ht further, a^ llic iiio.Ii | ^uilcrcd proportionately iii 
Its .-ilightiiig 

If Mr. Baxter or any other lugemoua reader cares to develop 
tha loUowing idea he may find he is doing a service to the 
oaltkapter school. 

In considering the flight of a bird we speak of its " flapping 
its wings up and down. ' which idea we may cqoalty cornctljr 
express by saying that, relatively to it* wiags. "it moves 
Its i,ikJv do»u and up." or Itt Other wg(d(. ttBt it kem 
,i,.nr.iui..iu i<..»viiu)j and iBl9tBBitsMittwo<(nkVit]rnlattivaly 

10 Its centre ol pressure. 

Now let us cut out a paper bird, reinforce the wings and 
hody with &rual) sphnten^ ot cane, sliape and Ilex tlic wings 
SB (inwlate those oi a bird, and finally cat a bole through 




the centre of the body. In this hole a smalt prniluluiu niu->t 
be suspended capable not merely of swinging but of revolving 
•ver and ever, above and below the bird's body, taming sa: 
an axis paialtel to the lea(ti> of the wings. (This can tia 
•fleeted with some strands oi elastic soitsUy arranged.) 

The effect, as we see at ODoe, is to raue and lower the 
centre of gravity ol the model filatively to the wings, with 
the result that when the model is allowed to giidc through 
tJic air. tile pendulum at the same time revoivmy. Uic wings 
flap with considerable nataralnesa and vigour. I cannot, 
t « matmami «m at ttmie. but. 



as every model maker knows, it is unusual to be successinl 
all at once, and now I have no opportunity to continue 

""CroniMtion. however, with the above I made several 
paper morli i- in which the wings were actually flapped 
rdativclv to the bodv bv mcani oi a Ught mechanism driven 
bv i lasUc. These models gave lar more satisfaction than the 
hrst save for the greater dithculty in making them, and 
although 1 could never be certain as to what extent the 
flapping aflected the ghde of the model, I was saii-ticd that 
with perseverance a flapping flight would be quite practical. 

Ii any of your laadeiaknow of any mech a m ta,! ormtiiopter 
that has achieved necW I ahOHld be iitleMrted to hsor e( it 

Brentwood. Gao. C. f 
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Pnfrieiors of FuoHT, 44, Su Martin's Lane, W. 
Umaim ami Coum/r Bant, etHtrmiu mo mpmuMlitf mil il star 
SAmU owe dijkul^ bt ucptritMul in tneurna Tuoux'tnm 

mmmmi Ofm, »^ mm *ig \ *tUiitwit*mmm. 
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